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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Are the fuel supply system which supplies this hydrogen gas, and steam 
reforming of the hydrocarbon compound is carried out to the fuel cell which makes 
hydrogen gas fuel gas. A reforming means to generate hydrogen gas in the state of 
mixture of a steam, and a supply means to supply the this generated hydrogen gas 
to said fuel cell with said steam, The fuel supply system of the fuel cell 
characterized by having an amount accommodation means of steam mixture to 
adjust the amount of steam mixture in the hydrogen gas which removes said steam 
in the path of the this hydrogen gas supplied, and is supplied to said fuel cell. 
[Claim 2] The fuel supply system of a fuel cell equipped with an operational status 
detection means to be the fuel supply system of a fuel cell according to claim 1, 
and to detect the operational status of said fuel cell, a damp or wet condition 
judging means to judge the damp or wet condition of said fuel cell based on the 
this detected operational status, and the control means that controls said amount 
accommodation means of steam mixture according to the this judged damp or wet 
condition. 

[Claim 3] It is the fuel supply system of the fuel cell which has the temperature 
control section which is the fuel supply system of a fuel cell according to claim 1, 
and controls the internal temperature of the buffer container with which said 
amount accommodation means of steam mixture is formed in the path of said 
hydrogen gas, and hydrogen gas flows with a steam, and this buffer container. 
[Claim 4] It is the fuel supply system of the fuel cell which is the fuel supply 
system of a fuel cell according to claim 3, and is what said buffer container is 
constituted so that heat exchange can perform the fluid path which the oxygen 
content gas supplied to said fuel cell passes between the interior of a container, 
and controls said oxygen content capacity to which said temperature control 
section passes said fluid path. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel supply system which 
supplies this hydrogen gas to the fuel cell which makes hydrogen gas fuel gas. 
[0002] 

[Description of the Prior Art] Generally, the fuel cell which makes hydrogen gas 
fuel gas has the electrolyte and electrode which penetrate a hydrogen ion in the 
state of the hydration of H+ (xH20), makes the catalyst bed for promoting 
electrode reaction intervene, and is pinched and equipped with this electrolyte with 
an electrode. Although such a fuel cell has various things (for example, a polymer 
electrolyte fuel cell, a phosphoric acid mold fuel cell, etc.) according to the class of 
electrolyte to be used, the electrode reaction which a difference does not have in 
the electrode reaction which advances in a positive-negative electrode, and 
advances on each pole is as follows. 

Cathode (hydrogen pole): 2H2 ->4H++4e ** anode plate (oxygen pole): 4H++4e- 

+02 ->2H20 — ** [0003] And if the hydrogen gas which is fuel gas is supplied to 
cathode, in cathode, the reaction formula of ** will advance and a hydrogen ion will 
generate. If this generated hydrogen ion penetrates an electrolyte (if it is a polymer 
electrolyte fuel cell solid-state polyelectrolyte film) in the state of the hydration of 
H+ (xH20) (diffusion), and reaches an anode plate and oxygen content gas, for 
example, air, is supplied to this anode plate, the reaction formula of ** will advance 
in an anode plate. A fuel cell will present electromotive force because the 
electrode reaction of this ** and ** advances on each pole. 
[0004] The electrolyte of a fuel cell will be in the condition that moisture runs 
short on the convenience which penetrates an electrolyte to an anode plate side 
(diffusion), and by the cathode side from a cathode side in the state of the 
hydration which the hydrogen ion described above. Moreover, although the solid- 
state polyelectrolyte film used for a polymer electrolyte fuel cell will demonstrate 
good electrical conductivity (ion conductivity) if it is in a moderate damp or wet 
condition, if water content falls, ion conductivity will get worse, and it stops 
functioning as an electrolyte, and will stop electrode reaction depending on the 
case. Moreover, even if water content is too high, there is an inclination for ion 
conductivity to get worse. For this reason, while supplying the hydrogen gas as fuel 
gas to cathode, it is necessary to always supply a suitable quantity of water. 
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Therefore, the hydrogen gas humidified with the steam is supplied to the fuel cell 
from the fuel supply system. 

[0005] In order to supply the hydrogen gas by which steam humidification was 
carried out from the fuel supply system to a fuel cell, there are various approaches 
and the following techniques are well known as simplest approach. That is, in 
carrying out steam reforming of the hydrocarbon compounds, such as a methanol, 
and generating hydrogen gas, since reforming ****** of a methanol and water is an 
equimolar reaction, it is the approach of humidifying hydrogen gas with the steam 
of the amount which supplies excessive water a little to a methanol, is made to 
cause a reforming reaction, and is equivalent to excessive water. Moreover, in 
JP,3-269955,A, heat exchange of the generated hydrogen gas is carried out, it is 
lowered, a steam is added before a fuel cell in the hydrogen gas after a 
temperature fall, and the technique which supplies the hydrogen gas humidified by 
steaming to a fuel cell is proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in supplying excessive water 
a little to a methanol, making a reforming reaction cause in the state of the excess 
of moisture and humidifying, there are the following faults. For example, when it 
fixes the amount of redundant water, in order to avoid the lack of humidification of 
a fuel cell, it is necessary to supply with a steam the moisture maximum needed 
for the time of a generation of electrical energy of a fuel cell, therefore — although 
it is necessary to supply the redundant water of a quantum and to make a 
reforming reaction cause — changing the water vapor content in hydrogen gas 
depending on advance extent of a reforming reaction **** — the generation-of- 
electrical-energy condition of a fuel cell — moisture — being excessive — 
becoming — an electrolyte membrane — being the so-called — getting wet — 
passing — ** — a sake — electrode reaction — falling — cell performance 
degradation — inviting — things — it is . 

[0007] Moreover, although it is also possible to adjust the water vapor content in 
hydrogen gas, i.e., humidification extent of a fuel cell, through the increase and 
decrease of accommodation of the amount of the water used for a reforming 
reaction, it is not realistic from the following reasons. That is, since the mol 
number of water decreases to a methanol in performing accommodation of the 
amount of feedwaters to a reduction side, the increase of the occurrence 
frequency of the carbon monoxide which is the intermediate product of a reforming 
reaction, and this carbon monoxide will be supplied to the cathode of a fuel cell. 
Thus, if a carbon monoxide reaches cathode, poisoning of the catalyst of a catalyst 
bed established in order to promote electrode reaction will be carried out with a 
carbon monoxide, and the function as a catalyst will fall. For this reason, a halt of 
electrode reaction, as a result the shutdown of a fuel cell are caused. 
[0008] on the other hand, it is proposed by JP,3-269955,A — as — the 
temperature of reformed gas — the temperature of a fuel cell, and abbreviation — 
it was difficult to lower to same extent, and for both the heat exchanger for 
lowering temperature and the humidifier which adds water to be needed for the 
lowered reformed gas with the technique which adds water separately, and to 
attain miniaturization of a system. Moreover, when the heat exchanger was 
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excluded simply, it originated in the temperature of the reformed gas supplied to a 
humidifier being an elevated temperature (about 250-300 degrees C), and there 
was a problem that controlling in the desired humidification condition became 
difficult. For example, when the bubbler which is a common humidifier was used, 
since reformed gas was rapidly cooled with the water in a bubbler, the moisture 
which reformed gas holds was added in the bubbler, the water management of a 
bubbler became difficult, and also the temperature of the water in a bubbler itself 
was influenced with reformed gas, and there was a problem of being hard coming to 
control the amount of humidification. 

[0009] This invention is made in order to solve the above-mentioned trouble, and it 
aims at attaining stabilization of the output of the fuel cell which makes hydrogen 
gas fuel gas. 
[0010] 

[Means for Solving the Problem] The means adopted with the fuel supply system 
of the fuel cell according to claim 1 for attaining this purpose Are the fuel supply 
system which supplies this hydrogen gas, and steam reforming of the hydrocarbon 
compound is carried out to the fuel cell which makes hydrogen gas fuel gas. A 
reforming means to generate hydrogen gas in the state of mixture of a steam, and 
a supply means to supply the this generated hydrogen gas to said fuel cell with 
said steam, Said steam is removed in the path of the this hydrogen gas supplied, 
and let it be the summary to have an amount accommodation means of steam 
mixture to adjust the amount of steam mixture in the hydrogen gas supplied to said 
fuel cell. 

[001 1] In this case, in the fuel supply system of a fuel cell according to claim 2, it 
has an operational status detection means to detect the operational status of said 
fuel cell, a damp or wet condition judging means to judge the damp or wet 
condition of said fuel cell based on the this detected operational status, and the 
control means that controls said amount accommodation means of steam mixture 
according to the this judged damp or wet condition. 

[0012] Moreover, in the fuel supply system of a fuel cell according to claim 3, said 
amount accommodation means of steam mixture is formed in the path of said 
hydrogen gas, and it has the buffer container with which hydrogen gas flows with a 
steam, and the temperature control section which controls the internal 
temperature of this buffer container. 

[0013] In this case, said buffer container is constituted so that heat exchange can 
perform the fluid path which the oxygen content gas supplied to said fuel cell 
passes between the interior of a container, and said temperature control section 
controls said oxygen content capacity which passes said fluid path by the fuel 
supply system of a fuel cell according to claim 4. 
[0014] 

[Function] In the fuel supply system of the fuel cell according to claim 1 which has 
the above-mentioned configuration, first, steam reforming of the hydrocarbon 
compound is carried out with a reforming means, and hydrogen gas is generated in 
the state of mixture of a steam. Although this generated hydrogen gas is supplied 
to a fuel cell with a steam by the supply means, in that path, the amount of steam 
mixture in hydrogen gas is certainly adjusted through removal of the steam by the 
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amount accommodation means of steam mixture. Therefore, since the moisture in 
the hydrogen gas supplied to a fuel cell is intermingled as a steam F without 
waterdropHzing, water is not supplied to a fuel cell with hydrogen gas as 
waterdrop. 

[0015] In the fuel supply system of a fuel cell according to claim 2, the damp or 
wet condition of a fuel cell is judged with a damp or wet condition judging means 
based on the operational status of the fuel cell which the operational status 
detection means detected. And since an amount accommodation means of steam 
mixture to adjust the amount of steam mixture in hydrogen gas is controlled by the 
control means according to the damp or wet condition of a fuel cell, according to 
the damp or wet condition of a fuel cell, the amount of steam mixture in hydrogen 
gas can be adjusted. Therefore, the excess of moisture is cancelable with the 
moisture as a steam adjusting the amount of steam mixture few, if the damp or wet 
condition of a fuel cell is the excess of moisture. The lack of moisture is 
cancelable with the moisture as a steam, adjusting many amounts of steam mixture 
on the other hand, if moisture is insufficient. 

[0016] In the fuel supply system of a fuel cell according to claim 3, since the 
internal temperature of a buffer container prepared in the path of hydrogen gas is 
controlled by the temperature control section, the steam in the hydrogen gas 
which flows into a buffer container with a steam is removed within this buffer 
container, and the amount of steam mixture in the hydrogen gas supplied to a fuel 
cell is adjusted. 

[0017] it is alike, the fluid path for which the oxygen content gas supplied by the 
fuel cell passes a buffer container is made [ for which heat exchange can be 
performed between the interior of a buffer container / which was constituted ] 
good, and the oxygen content capacity which passes a fluid path is controlled by 
the fuel supply system of a fuel cell according to claim 4 by the temperature 
control section. Therefore, the internal temperature of a buffer container is 
controlled through heat exchange with oxygen content gas, and the amount of 
steam mixture in the hydrogen gas supplied to a fuel cell is adjusted. For this 
reason, the temperature of oxygen content gas can also be adjusted with 
accommodation of the amount of steam mixture in hydrogen gas. 
[0018] 

[Example] Next, the suitable example of the fuel supply system of the fuel cell 
concerning this invention is explained based on a drawing. Drawin g 1 is the block 
diagram of the fuel cell system which applied the fuel supply system of an example. 

[0019] It has the fuel cell system 10 of an example centering on a polymer 
electrolyte fuel cell (it is hereafter called PEFC for short) 12, and the hydrogen gas 
obtained by the air which is oxygen content gas carrying out steam reforming of 
the methanol from the hydrogen gas supply duct 16 is supplied to PEFC12 from 
the oxygen gas supply line 1 4, respectively. The buffer tank 1 8 which adjusts the 
amount of steam mixture in hydrogen gas, and the methanol reformer 20 are 
formed in the duct of the hydrogen gas supply duct 1 6. In addition, although the 
check valve is prepared in both the above-mentioned ducts in the proper part, 
since it is not directly related to the summary of this invention, it is not illustrated. 
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[0020] PEFC12 is pinched and equipped with the solid-state polyelectrolyte film 
with a positive-negative electrode, and advances electrode reaction of above ** 
and ** in a positive-negative electrode in response to supply with the air to an 
anode plate, and the hydrogen gas to cathode. And PEFC12 drives the motor in an 
external driver, for example, an electric vehicle, through wiring 22 and 24 with the 
electromotive force pass the electrode reaction concerned. 

[0021] The methanol reformer 20 receives supply of a methanol from the methanol 
tank 26 with the feeding pump 28, and receives supply of water from a water tank 
30 with the feeding pump 32. And the methanol reformer 20 advances the 
reforming reaction of a methanol and water at the temperature of 250-300 degrees 
C through a reforming catalyst, carries out steam reforming of the methanol, and 
generates hot (before or after about 260 degrees C) hydrogen gas in the state of 
mixture of a steam. This generated hydrogen gas is sent out to the buffer tank 1 8 
of that lower stream of a river. 

[0022] Thus, in supplying water to the methanol reformer 20 from a water tank 30, 
the water of a little excessive amount is supplied to the methanol so that it may 
explain below. That is, the amount of supply of the water to the methanol reformer 
20 is defined so that it may remain as a steam in the hydrogen gas which steam 
reforming of the water supplied to the methanol reformer 20 is carried out, and it 
generates by the methanol reformer 20 and may increase more than the maximum 
water vapor content for which the amount of survival (the amount of steam 
mixture) may moreover be needed at the time of the drive of PEFC12 (at the time 
of a generation of electrical energy) a little. If it puts in another way, even if 
hydrogen gas temperature descends to the temperature approximated to the 
operating temperature (80-100 degrees C) of about 260 degrees C to PEFC12, for 
example, 80 degrees C, the water of a little excessive amount is supplied to extent 
from which the steam in the hydrogen gas in the temperature can be in a 
saturation state to the methanol. 

[0023] The buffer tank 18 by which hydrogen gas is sent out from the methanol 
reformer 20 has the temperature regulatory mechanism which adjusts the 
temperature inside a tank, lets the operation control of this temperature regulatory 
mechanism by the electronic control mentioned later pass, and controls the 
interior temperature of a tank. In this case, hot (before or after about 260 degrees 
C) hydrogen gas is sent to the buffer tank 18 from the methanol reformer 20, and, 
as for the hydrogen gas temperature supplied to PEFC12 from the buffer tank 18, 
it is desirable that it is the temperature approximated to the operating temperature 
(80-100 degrees C) of PEFC12. For this reason, the buffer tank 18 is equipped 
with the following configurations as a temperature regulatory mechanism which 
used cooling media, such as water and air. 

[0024] As shown in drawing 2 , the buffer tank 18 plugs up the vertical edge of the 
metal body container section 40 with the up covering section 42 and the lower 
covering section 44, it makes O ring 46 intervene, binds these tight watertight with 
a bolt 48, and is formed. The gas installation port 50 is established in the up 
covering section 42, and the port concerned is connected with the methanol 
reformer 20. Moreover, the gas discharge port 52 is established in the up covering 
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section 42, and the port concerned is connected with PEFC12. For this reason, the 
hydrogen gas which hot hydrogen gas flowed into the buffer tank 18 interior in the 
state of mixture of a steam from the methanol reformer 20 through the gas 
installation port 50, and flowed in the tank will be supplied to PEFC12 through the 
gas discharge port 52. Furthermore, attachment immobilization of the Tanggu 
temperature sensor 53 which detects the temperature of the buffer tank 18 
interior is carried out at the up covering section 42. In addition, this Tanggu 
temperature sensor 53 is connected to the below-mentioned electronic control 70. 

[0025] On the other hand, the water discharge port 56 for discharging the water 54 
solidified and liquefied inside the buffer tank is established in the lower covering 
section 44, and it gets down, and as shown in drawing 1 , this water discharge port 
56 makes the pump 58 for circulation intervene, and is connected with the water 
tank 30 by the water cycle duct 60. For this reason, the water 54 which piled up in 
the buffer tank 18 interior is returned to a water tank 30 with the pump 58 for 
circulation, and it circulates through it as water supplied to the methanol reformer 
20. In addition, the above-mentioned hydrologic cycle is intermittently performed 
by the intermittent drive of the pump 58 for circulation for every predetermined 
time. 

[0026] It is formed in the side attachment wall of the body container section 40 so 
that the cooling-medium passage 62 through which cooling media, such as water 
and air, pass may enclose the interior of a container. Therefore, if a cooling 
medium flows into the cooling-medium passage 62 through the external piping 63 
from the input which is not illustrated and a cooling medium passes through the 
passage concerned, heat exchange will break out between the cooling medium 
concerned and the hydrogen gas of the buffer tank 1 8 interior. For this reason, it is 
possible to control the interior temperature of a tank through the control of the 
temperature of a cooling medium or through put (per unit time amount flow rate) 
which passes through the cooling-medium passage 62, i.e., to control hydrogen gas 
temperature. In addition, this cooling-medium passage 62 may be formed according 
to an individual independently of ****** passage, and may be formed spirally. 
[0027] The septum 64 of the porosity which divides the interior of a tank up and 
down is formed in the interior of the body container section 40, and the up space 
divided by this septum 64 is filled up with the metal with high thermal conductivity, 
or the spherical packing object 66 of a ceramic. For this reason, heat exchange of 
the hot hydrogen gas of the steam mixture condition which flowed through the gas 
installation port 50, and the cooling medium which passes through the cooling- 
medium passage 62 is efficiently performed through the spherical packing object 66 
of the up space of the septum 64 upper part. Moreover, the body container section 
40 is covered with the heat insulator 68 in the periphery, and emission of the heat 
from body container section 40 side attachment wall to the exterior is intercepted. 

[0028] Therefore, if hot (before or after about 260 degrees C) hydrogen gas flows 
into the buffer tank 18 which has the above-mentioned structure in the state of 
mixture of a steam, in the buffer tank 18 interior, it will be cooled through heat 
exchange with a cooling medium, and this hot hydrogen gas will be made into the 
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temperature of the cooling medium which passes through the cooling-medium 
passage 62, or the temperature specified with that through put. By cooling of this 
hydrogen gas, the steam in hydrogen gas will be solidified in the buffer tank 18 
interior about the part exceeding the amount of saturated steam in the hydrogen 
gas temperature after cooling (interior temperature of a tank), and will serve as 
waterdrop, and a steam will exist by the saturation state in hydrogen gas. The flow 
rate of the cooling medium which passes through the cooling-medium passage 62 
becomes settled with the control signal from an electronic control, and 
accommodation is made whenever [ flow control, i.e., tank internal temperature, ] 
by carrying out drive control of the positive crankcase ventilation valve 65 
prepared in the external piping 63 connected to the cooling-medium passage 62 of 
the buffer tank 18. In addition, the solidified waterdrop passes the hole of a septum 
64, falls to the lower space of septum 64 lower part, and is returned to a water 
tank 30 from the water discharge port 56. 

[0029] The fuel cell system 10 is equipped with the cell side temperature sensor 
72 which, in addition to this, detects the temperature near the joint of the 
electronic control 70 for controlling the interior temperature of a tank in the buffer 
tank 18, and the solid-state polyelectrolyte film and electrode (cathode) in 
PEFC12, the voltmeter 74 which detects the output voltage of PEFC12, and the 
impedance meter 76 which detects an impedance. This electronic control 70 is 
constituted as a logic operation circuit focusing on CPU, ROM, and RAM, and 
performs I/O with the exterior by the input port and the output port which were 
mutually connected through these and a common bus. In the fuel cell system 10 of 
this example, an electronic control 70 carries out drive control of the positive 
crankcase ventilation valve 65 of the buffer tank 18 that the input of the 
impedance Z of the interior temperature TTANK of a tank of the buffer tank 18, 
the temperature TPEFC near the electrolyte membrane of PEFC12, and the output 
voltage V and PEFC12 of PEFC12 should be received, and the internal 
temperature of the buffer tank 1 8 should be adjusted from the Tanggu temperature 
sensor 53, the cell side temperature sensor 72, a voltmeter 74, and an impedance 
meter 76. 

[0030] Next, the fuel cell system operation control (routine) performed in the fuel 
cell system 10 of this example equipped with the above-mentioned configuration is 
explained based on the flow chart of drawing 3 . This fuel cell system operation 
routine judges first whether the main switch of the fuel cell system 10 is ON, or it 
is OFF so that it may illustrate (step S100). In addition, since the command signal 
outputted from the computer for control according to the accumulation-of- 
electricity condition of a dc-battery etc. can be substituted for ON/OFF of this 
main switch, a main switch is not limited to a mechanical switch. 
[0031] It may case [ of starting of the system by which this fuel cell system 10 
resulted in the original ON condition in response to ON of a main switch ], and 
steady operation [ which this ON condition is continuing ] be under continuation 
when affirmative judgment is drawn at this step S100. Therefore, if the affirmative 
judgment in step S100 is followed, ON condition of the fuel cell system 10 judges 
whether the value of the flag (ON condition continuation flag FON) which shows 
the purport already continued for a predetermined period is 1 (step S105). In 
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addition, this ON condition continuation flag FON is made into initial value 0 by the 
initial processing before activation of this first routine, and let it be a value 0 or a 
value 1 by processing of this below-mentioned routine. 

[0032] Here, if it is-condition continuation flag FON!=1, since it is at the system 
starting time to which the fuel cell system 10 resulted in the original ON condition 
in response to ON of a main switch, it shifts to the system starting transition stage 
processing (step S1 10) which consists of two or more processings described 
below. And if the processing concerned is completed, it will escape from a "return" 
and the above-mentioned processing will be repeated. 

[0033] By system starting transition stage processing of this step S110, as shown 
in drawing 4 , the interior temperature TTANK of a tank of the buffer tank 18 and 
the temperature TPEFC near the electrolyte membrane of PEFC12 are inputted 
from the Tanggu temperature sensor 53 and the cell side temperature sensor 72 
(step S1 12), and both temperature is measured after that (step ST 14). That is, it 
judges whether the interior temperature TTANK of a tank is temperature higher 
than the temperature TPEFC near the electrolyte membrane. 

[0034] Here, if affirmative judgment is carried out, control-objectives temperature 
of the internal temperature of the buffer tank 18 will be made into the temperature 
TPEFC near the electrolyte membrane of PEFC12 inputted at step S1 12, and drive 
control of the positive crankcase ventilation valve 65 of the cooling medium of the 
buffer tank 18 will be carried out at a flow rate increase side according to the 
difference of the temperature TPEFC near the electrolyte membrane, and the 
interior temperature TTANK of a tank (step S1 16). Under the present 
circumstances, the control signal according to the temperature gradient of TPEFC 
and TTANK is outputted to a positive crankcase ventilation valve 65, and drive 
control of the positive crankcase ventilation valve 65 is carried out so that a 
temperature gradient is large, and it may become many flow rates. For this reason, 
since the flow rate of the cooling medium which passes through the cooling- 
medium passage 62 of the buffer tank 18 increases according to a temperature 
gradient, the interior temperature TTANK of a tank will descend. In addition, if step 
S116 is followed, the below-mentioned step S122 is performed. 
[0035] On the other hand, when negative judgment is carried out at step S1 14, it 
judges whether the difference of TPEFC and TTANK is below the predetermined 
value alpha (step S1 18). That is, if negative judgment is carried out at step S1 14, it 
will be TTANK<=TPEFC, but if it explains to a detail more, it will judge whether the 
temperature gradient is proper or the interior temperature TTANK of a tank is not 
too low compared with the temperature TPEFC near the electrolyte membrane. If 
affirmative judgment is carried out at this step S1 18, the interior temperature 
TTANK of a tank is below the temperature TPEFC near the electrolyte membrane, 
and it will shift to the below-mentioned step S122 noting that it does not have to 
carry out modification control of the interior temperature TTANK of a tank, since 
that temperature gradient is proper. 

[0036] On the other hand, if negative judgment is carried out at step S1 18, 
although the interior temperature TTANK of a tank is below the temperature 
TPEFC near the electrolyte membrane, TTANK will be too low compared with 
TPEFC. Therefore, drive control of the positive crankcase ventilation valve 65 of 
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the cooling medium of the buffer tank 18 is carried out at a flow rate reduction 
side in order to carry out the temperature up of the interior temperature TTANK 
of a tank so that the temperature TPEFC near the electrolyte membrane may be 
approached (step S120). Under the present circumstances, the control signal 
according to the temperature gradient of TPEFC and TTANK is outputted to a 
positive crankcase ventilation valve 65, and drive control of the positive crankcase 
ventilation valve 65 is carried out so that a temperature gradient is large, and it 
may become a decrease of a flow rate. For this reason, since the flow rate of the 
cooling medium which passes through the cooling-medium passage 62 of the buffer 
tank 1 8 decreases according to a temperature gradient, the interior temperature 
TTANK of a tank will rise. 

[0037] And if step S1 16,1 18 and step S120 are followed, based on the elapsed time 
after a main switch is set to ON etc., it judges whether the fuel cell system 10 is in 
a system starting transition stage, or it is during continuation of steady operation 
(step S122). Here, without performing new processing, it escapes from a "return" 
and each above-mentioned processing is repeated noting that it will still be a 
system starting transition stage, if negative judgment is carried out. 
[0038] If affirmative judgment is carried out at step S122, since the fuel cell 
system 10 will escape from a system starting transition stage and will be during 
continuation of steady operation on the other hand, a value 1 is set to ON 
condition continuation flag FON (step S124). Thus, if FON=1, since affirmative 
judgment will be carried out at step S105 of this subsequent routine (refer to 
drawin g 3 ), it will continue, by the time a value 1 is set to FON at this step S124, 
and system starting transition stage processing which consists of the above- 
mentioned processing to step S1 12-124 is performed repeatedly. 
[0039] While the fuel cell system 10 is in a system starting transition stage, the 
temperature up of the temperature TPEFC near the electrolyte membrane is 
carried out with operation of PEFC12. Therefore, by repeating the system starting 
transition stage processing which consists of step S1 12-1 24 in the meantime, 
temperature up control of the buffer tank 1 8 is carried out from the original 
temperature so that the interior temperature TTANK of a tank may turn into 
temperature only with predetermined temperature (alpha) lower than the 
temperature TPEFC near the electrolyte membrane of PEFC12. For this reason, 
when the fuel cell system 10 is in a system starting transition stage, the hydrogen 
gas (before or after about 260 degrees C) which flowed into the buffer tank 18 is 
made into the interior temperature TTANK of a tank which rose collectively to the 
rise of the temperature TPEFC near the electrolyte membrane while considering as 
the interior temperature TTANK of a tank which is temperature only with 
predetermined temperature (alpha) lower than the temperature TPEFC near the 
electrolyte membrane of PEFC12 through heat exchange with a cooling medium. 
Therefore, in the buffer tank 1 8, the steam in hydrogen gas is made into the 
saturation state in the temperature below TPEFC, and a superfluous steam is 
solidified and serves as waterdrop within the buffer tank 18. Moreover, the water 
vapor content in the hydrogen gas supplied to PEFC12 will increase to the rise of 
the temperature TPEFC near the electrolyte membrane collectively. 
[0040] Therefore, from the gas discharge port 52 of the buffer tank 18, the 
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hydrogen gas intermingled by the saturation state is supplied to PEFC12 in a 
steam at temperature only with predetermined temperature (alpha) lower than the 
temperature TPEFC near the electrolyte membrane of PEFC12. For this reason, 
while moisture is not supplied to PEFC12 as waterdrop, inside a cell, a steam 
condenses and does not waterdrop-ize in the system starting transition stage of 
the fuel cell system 10. And it can combine with the temperature up of PEFC12, 
and the interior temperature TTANK of a tank in the buffer tank 18 can be raised. 
[0041] Thus, in step S124 of system starting transition stage processing if FON=1, 
even if it is at the time of termination of system starting transition stage 
processing, by this next routine, affirmative judgment will be conjointly carried out 
to it being System ON at step S105 following the affirmative judgment of step 
S100. And it can be said that the fuel cell system 10 is in the condition under 
continuation of steady operation which ON condition is continuing in response to 
this affirmative judgment. Therefore, if it shifts to processing (step S 130) at the 
time of system steady operation which consists of two or more processings 
described below in this case and the processing concerned is completed, it will 
escape from a "return" and the above-mentioned processing will be repeated. 
[0042] At the time of system steady operation of this step S130, by processing, as 
shown in drawin g 5 , the output voltage V and the impedance Z of PEFC12 are first 
inputted from a voltmeter 74 and an impedance meter 76 (step S132). 
[0043] If the solid-state polyelectrolyte film of PEFC12 is in a moderate damp or 
wet condition, since good electrical conductivity (ion conductivity) will be 
demonstrated, if the water content of the solid-state polyelectrolyte film becomes 
excessive, the output of PEFC12 will decline. Moreover, even if the electrode 
surface joined to this electrolyte membrane is blockaded with waterdrop, since 
transparency of the hydrogen gas to the film is checked, the output of PEFC12 
declines too. That is, in the case of these both, it is the case where the damp or 
wet condition inside a cell is the excess of moisture, and if it results in the 
condition of this excess of moisture, the output voltage V of PEFC12 will decline. 
And if it becomes the excess of moisture in this way, it is known that the 
impedance Z of PEFC12 will fall. If the damp or wet condition inside a cell becomes 
insufficient [ moisture ] on the other hand and the water content of the solid-state 
polyelectrolyte film falls, while the output voltage V of PEFC12 declines, it is 
known that an impedance Z will rise. 

[0044] Therefore, from the output voltage V of PEFC12 inputted at step S132, and 
an impedance Z, at step S134 following step S132, the damp or wet condition of 
the PEFC12 interior is proper, or it judges whether they are the excess of 
moisture (getting wet too much), or the lack of moisture (getting dry too much). At 
this step S134, fixed maintenance of the flow rate of the positive crankcase 
ventilation valve 65 of the cooling medium of the buffer tank 18 is carried out 
noting that modification of the interior temperature TTANK of a tank in the buffer 
tank 18 is unnecessary in order for PEFC12 to continue proper operation if it 
judges that the damp or wet condition inside a cell is proper (step S136). 
Therefore, it is maintained by the temperature when judging that the interior 
temperature TTANK of a tank has a damp or wet condition inside a cell in a proper 
condition. For this reason, in the buffer tank 18, a constant rate solidifies and 
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waterdrop-izes the steam in the flowing hydrogen gas, and the water vapor 
content intermingled in hydrogen gas turns into a quantum. After that, it escapes 
from a "return" and the above-mentioned processing is repeated. 
[0045] On the other hand, when it is judged that it is the excess of moisture which 
the damp or wet condition of the PEFC12 interior described above from output 
voltage V and an impedance Z at step S134, drive control of the positive 
crankcase ventilation valve 65 of the cooling medium of the buffer tank 18 is 
carried out at a flow rate increase side (step S138). Under the present 
circumstances, the control signal which contrasts the output voltage V inputted 
into the positive crankcase ventilation valve 65 at output voltage V and an 
impedance Z, and step S132 in case the damp or wet condition inside a cell is in a 
proper condition, and an impedance Z, and is acquired is outputted, and drive 
control of the positive crankcase ventilation valve 65 is carried out so that extent 
of the excess of moisture is large, and it may become many flow rates. For this 
reason, since the flow rate of the cooling medium which passes through the 
cooling-medium passage 62 of the buffer tank 18 increases according to extent of 
the excess of moisture, the interior temperature TTANK of a tank will descend. 
Consequently, in the buffer tank 18, many amounts solidify and waterdrop-ize the 
steam in the flowing hydrogen gas, and since the water vapor content intermingled 
in hydrogen gas decreases, the water vapor content in hydrogen gas becomes less 
than before. And after step S136, it escapes from a "return" and the above- 
mentioned processing is repeated. 

[0046] Thus, if it is made in charge of the interior temperature TTANK of a tank 
descending, increase control of the cooling-medium flow rate is carried out so that 
the temperature change of the interior temperature TTANK of a tank 
accompanying the increase of a flow rate of a cooling medium may become about - 
10 degrees C of maxes to the temperature TPEFC near the electrolyte membrane. 

[0047] Moreover, when it is judged that the moisture which the damp or wet 
condition of the PEFC12 interior described above from output voltage V and an 
impedance Z at step S134 is insufficient, drive control of the positive crankcase 
ventilation valve 65 of the cooling medium of the buffer tank 18 is carried out at a 
flow rate reduction side (step S140). Under the present circumstances, the control 
signal which contrasts the output voltage V inputted into the positive crankcase 
ventilation valve 65 at output voltage V and an impedance Z, and step S152 in 
case the damp or wet condition inside a cell is in a proper condition, and an 
impedance Z, and is acquired is outputted, and drive control of the positive 
crankcase ventilation valve 65 is carried out at a flow rate reduction side, so that 
extent with insufficient moisture is large. For this reason, since the flow rate of the 
cooling medium which passes through the cooling-medium passage 62 of the buffer 
tank 18 decreases according to extent with insufficient moisture, the interior 
temperature TTANK of a tank will rise. Consequently, in the buffer tank 18, the 
steam in the flowing hydrogen gas carries out little deer coagulation, and does not 
waterdrop-ize, but the water vapor content intermingled in hydrogen gas seldom 
decreases. That is, the water vapor content in hydrogen gas increases more than 
before. And after step S140, it escapes from a "return" and the above-mentioned 
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processing is repeated. 

[0048] Thus, if it is made in charge of the interior temperature TTANK of a tank 
rising, reduction control of the cooling-medium flow rate is carried out so that the 
temperature change of the interior temperature TTANK of a tank accompanying 
the increase of a flow rate of a cooling medium may become about +5 degrees C of 
maxes to the temperature TPEFC near the electrolyte membrane. 
[0049] Therefore, since processing is repeated at the time of steady operation 
which consists of step S1 32-1 40 when PEFC12 is in steady operation, according 
to the damp or wet condition inside a cell, temperature control of the interior 
temperature TTANK of a tank of the buffer tank 18 is carried out. For this reason, 
when PEFC12 is in a steady operation condition, since temperature control of the 
hydrogen gas (before or after about 260 degrees C) which flowed into the buffer 
tank 18 is carried out through heat exchange with the cooling medium in the buffer 
tank 18, that amount of mixture is adjusted according to the damp or wet condition 
inside a cell through coagulation [ in / in the steam in hydrogen gas / the buffer 
tank 18 ]. 

[0050] Therefore, from the gas discharge port 52 of the buffer tank 1 8, if the damp 
or wet condition inside a cell is the excess of moisture, hydrogen gas with few 
amounts of steam mixture than before will be supplied to PEFC12, and the excess 
of moisture will be canceled. Moreover, if moisture is insufficient, hydrogen gas 
with more amounts of steam mixture than before will be supplied to PEFC12, and 
the lack of moisture will be canceled. And if the excess of moisture or the lack of 
moisture is canceled, the intermingled hydrogen gas will continue the steam of a 
constant rate, and PEFC12 will be supplied. 

[0051] And since accommodation of such an amount of steam mixture is 
performed through removal of the steam which passed through the coagulation and 
waterdrop-ization of the steam in hydrogen gas in the buffer tank 18, in the 
hydrogen gas supplied to PEFC12, moisture is intermingled as a steam, and 
moisture is not supplied to PEFC12 with hydrogen gas as waterdrop. 
[0052] When the fuel cell system 10 is in ON condition of a system, although drive 
control of PEFC12 contained in the system concerned, the methanol reformer 20, 
and the buffer tank 18 is carried out as described above, the fuel cell system 10 
results [ from ON condition of a system ] in an OFF condition in response to ON 
of OFF of a main switch, an emergency stop switch, etc. Then, as shown in drawing 
3 , at step S100 of this routine, negative judgment is carried out and it shifts to the 
following step S145. 

[0053] When the fuel cell system 10 is in an OFF condition, even if the OFF 
condition of the case where it changes to an OFF condition from ON condition 
which the fuel cell system 10 described above, and a system may be continuing 
and it is the case where they are these both, negative judgment is drawn at step 
S100. Then, at step S145 following the negative judgment of step S100, it judges 
again whether the value of ON condition continuation flag FON is 1 that it should 
judge whether it is in which OFF condition. In addition, also when each [ others 
and ] device, for example, PEFC12 and the methanol reformer 20, when a system 
is in an OFF condition and all the devices that constitute a system serve as OFF, 
and buffer tank 18 grade are in an OFF condition, it corresponds. 
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[0054] And if negative judgment (FON=0) is carried out at this step S145, since 
this ON condition continuation flag FON will not be made into a value 1 only in the 
system starting transition stage processing after ON of a system, it is the case 
where it is continuing from the beginning with FON=0 (i.e., the OFF condition of the 
fuel cell system 10). Therefore, when negative judgment is carried out at step 
S145, it escapes from a "return" and the above-mentioned processing is repeated. 

[0055] However, since it is the case where the condition of the fuel cell system 10 
changes to an OFF condition from ON condition when affirmative judgment is 
carried out at step S145 (FON=1), it shifts to the system stop transition stage 
processing (step S150) which consists of two or more processings described 
below. And if the processing concerned is completed, it will escape from a "return" 
and the above-mentioned processing will be repeated. While this system stop 
transition stage processing is in OFF of a main switch in this system stop 
transition stage for the purpose of stopping the fuel cell system 10 which was 
under operation till then in the good condition in consideration of the time of that 
reboot, lowering gradually temperature TPEFC near the electrolyte membrane of 
PEFC12 in OFF of a main switch (descent) is also taken into consideration. 
[0056] If it explains in more detail, each configuration equipment of PEFC12, the 
methanol reformer 20, and the fuel cell system 10 of buffer tank 18 grade will not 
be altogether set to OFF uniformly in OFF of a main switch. And while preventing 
that the residue gas intermingled in the steam flows into PEFC12 from the 
methanol reformer 20 interlocked and stopped by not setting each configuration 
equipment to OFF uniformly at OFF of the switch concerned, and a steam 
condenses within PEFC12 In order to aim at removal of the excessive steam in the 
residue gas, while after OFF of a main switch is for a while, it controls to combine 
the interior temperature TTANK of a tank of the buffer tank 18 with the fall of the 
temperature TPEFC near the electrolyte membrane of PEFC12, and to reduce it. 
[0057] That is, to be shown in drawing 6 , the interior temperature TTANK of a 
tank is similarly followed even with step S1 12-120 in system starting transition 
stage processing at descent of the temperature TPEFC near the electrolyte 
membrane, and it controls by system stop transition stage processing of this step 
S150. First, the interior temperature TTANK of a tank and the temperature TPEFC 
near the electrolyte membrane are inputted (step S152), both temperature is 
measured after that (step S154), and it judges whether the interior temperature 
TTANK of a tank is temperature higher than the temperature TPEFC near the 
electrolyte membrane. 

[0058] Here, if affirmative judgment is carried out, control-objectives temperature 
of the internal temperature of the buffer tank 18 will be made into the temperature 
TPEFC near the electrolyte membrane of PEFC12 inputted at step S152, and drive 
control of the positive crankcase ventilation valve 65 of the cooling medium of the 
buffer tank 18 will be carried out at a flow rate increase side according to the 
difference of the temperature TPEFC near the electrolyte membrane, and the 
interior temperature TTANK of a tank (step S156). Under the present 
circumstances, the control signal according to the temperature gradient of TPEFC 
and TTANK is outputted to a positive crankcase ventilation valve 65, and drive 
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control of the positive crankcase ventilation valve 65 is carried out so that a 
temperature gradient is large, and it may become many flow rates. For this reason, 
since the flow rate of the cooling medium which passes through the cooling- 
medium passage 62 of the buffer tank 18 increases according to a temperature 
gradient, the interior temperature TTANK of a tank will descend. In addition, if step 
S156 is followed, the below-mentioned step S162 is performed. 
[0059] On the other hand, when negative judgment is carried out at step S154, it 
judges whether the difference of TPEFC and TTANK is below the predetermined 
value alpha (step S158). That is, if negative judgment is carried out at step S154, it 
will be TTANK<=TPEFC, but if it explains to a detail more, it will judge whether the 
temperature gradient is proper or the interior temperature TTANK of a tank is not 
too low compared with the temperature TPEFC near the electrolyte membrane. If 
affirmative judgment is carried out at this step S158, the interior temperature 
TTANK of a tank is below the temperature TPEFC near the electrolyte membrane, 
and it will shift to the below-mentioned step S162 noting that it does not have to 
carry out modification control of the interior temperature TTANK of a tank, since 
that temperature gradient is proper. 

[0060] On the other hand, if negative judgment is carried out at step S158, 
although the interior temperature TTANK of a tank is below the temperature 
TPEFC near the electrolyte membrane, TTANK will be too low compared with 
TPEFC. Therefore, drive control of the positive crankcase ventilation valve 65 of 
the cooling medium of the buffer tank 1 8 is carried out at a flow rate reduction 
side in order to carry out the temperature up of the interior temperature TTANK 
of a tank so that the temperature TPEFC near the electrolyte membrane may be 
approached (step S160). Under the present circumstances, the control signal 
according to the temperature gradient of TPEFC and TTANK is outputted to a 
positive crankcase ventilation valve 65, and drive control of the positive crankcase 
ventilation valve 65 is carried out so that a temperature gradient is large, and it 
may become a decrease of a flow rate. For this reason, since the flow rate of the 
cooling medium which passes through the cooling-medium passage 62 of the buffer 
tank 18 decreases according to a temperature gradient, the interior temperature 
TTANK of a tank will rise. 

[0061] And if step S1 56,1 58 and step S160 are followed, based on the elapsed time 
after a main switch is set to OFF etc., it judges whether the fuel cell system 10 is 
in a system stop transition stage, or it is during continuation of a halt (step S162). 
Here, without performing new processing, it escapes from a "return" and each 
above-mentioned processing is repeated noting that it will still be a system stop 
transition stage, if negative judgment is carried out. 

[0062] If affirmative judgment is carried out at step S162, since the fuel cell 
system 10 will halt be under continuation from having escaped from the system 
stop transition stage and having resulted during continuation of a halt, or the 
beginning on the other hand, a value 0 is set to ON condition continuation flag FON 
(step S164). Thus, if FON=0, since negative judgment will be carried out at step 
S105 of this subsequent routine (refer to drawing 3 ), it will continue, by the time a 
value 0 is set to FON at this step S164, and system stop transition stage 
processing which consists of the above-mentioned processing to step S1 52-1 64 is 
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performed repeatedly. 

[0063] Therefore, since the system stop transition stage processing which 
consists of step S1 52-1 64 is repeated and the temperature TPEFC near the 
electrolyte membrane falls gradually in the meantime while the fuel cell system 10 
is in a system stop transition stage, temperature fall control of the buffer tank 18 
is carried out from the temperature under continuation of operation so that the 
interior temperature TTANK of a tank may turn into temperature only with 
predetermined temperature (alpha) lower than the temperature TPEFC near the 
electrolyte membrane of PEFC12. For this reason, when a system is made into an 
OFF condition in response to OFF of a main switch etc., the residue gas which 
flowed into the buffer tank 18 is made into the interior temperature TTANK of a 
tank which is temperature lower than the temperature TPEFC near the electrolyte 
membrane of PEFC12 through heat exchange with a cooling medium. And the 
temperature TPEFC near the electrolyte membrane descends gradually in this 
case. Therefore, the residue gas which flowed into the buffer tank 18 is made into 
the interior temperature TTANK of a tank which descended collectively to descent 
of the temperature TPEFC near the electrolyte membrane. Consequently, in the 
buffer tank 18, the steam in residue gas is made into the saturation state in 
temperature lower than TPEFC, and a superfluous steam is solidified, serves as 
waterdrop within the buffer tank 18, and is removed out of the path of the 
hydrogen gas supply duct 1 6. Moreover, to descent of the temperature TPEFC 
near the electrolyte membrane, the water vapor content in the residue gas 
supplied to PEFC12 will be combined, and will decrease. 

[0064] Therefore, from the gas discharge port 52 of the buffer tank 1 8, the residue 
gas intermingled by the saturation state is supplied to PEFC12 in a steam at 
temperature only with predetermined temperature (alpha) lower than the 
temperature TPEFC near the electrolyte membrane of PEFC12 at that time. For 
this reason, in the case of a system stop, while moisture is not supplied as 
waterdrop, since it is TPEFOTTANK, inside a cell, a steam condenses and does 
not waterdrop-ize. Therefore, in the case of a system stop, moisture does not 
remain as waterdrop inside a cell. 

[0065] As explained above, in the fuel supply system of the fuel cell of this 
example, accommodation of the amount of steam mixture in the hydrogen gas 
which supplies moisture as a steam is performed to PEFC12 through removal of 
the steam which passed through accommodation of the interior temperature 
TTANK of a tank of the buffer tank 18. Consequently, according to the fuel supply 
system of the fuel cell of this example, accommodation of the amount of steam 
mixture in hydrogen gas can be ensured, and stabilization of the output of a fuel 
cell can be attained. 

[0066] Moreover, in the fuel supply system of the fuel cell of this example, in the 
case of a system stop, moisture is not supplied to PEFC12 as waterdrop, but the 
coagulation of the steam in the gas in PEFC12 is avoided. For this reason, 
according to the fuel supply system of the fuel cell of this example, degradation of 
the catalyst which in the case of the system stop moisture did not remain as 
waterdrop inside the cell and was applied at the interface of the solid-state 
polyelectrolyte film / electrode zygote of PEFC12, the corrosion of the gas piping 
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in PEFC12, etc. are certainly avoidable. 

[0067] Moreover, even if it is in the case of a system stop, moisture is supplied as 
a steam. Therefore, according to the fuel supply system of the fuel cell of this 
example, the so-called dry rise of the unprepared solid-state polyelectrolyte film 
can be avoided, and the starting characteristic at the time of a reboot can be 
raised. 

[0068] Furthermore, in the fuel supply system of the fuel cell of this example, 
moisture is not supplied to PEFC12 as waterdrop in the starting transition stage of 
a system, but, moreover, the coagulation of the steam in the hydrogen gas in 
PEFC12 is avoided. For this reason, since according to the fuel supply system of 
the fuel cell of this example the electrode surface joined to the solid-state 
polyelectrolyte film of PEFC12 is not blockaded with waterdrop and transparency 
of the hydrogen gas to the film is not checked, while being able to raise the 
starting characteristic, proper output voltage can be obtained within an early stage 
from the early stages of starting. 

[0069] Moreover, it is a saturation state about the steam in hydrogen gas, and the 
rise of the temperature TPEFC near the electrolyte membrane is made to increase 
the amount to the starting transition stage of a system collectively. Therefore, 
according to the fuel supply system of the fuel cell of this example, PEFC12 can 
be more quickly made steady operation through rationalization of the damp or wet 
condition inside the cell over between the rises of the temperature TPEFC near 
the electrolyte membrane. 

[0070] In addition, when PEFC12 is in steady operation, even if it is, moisture is 
not supplied to PEFC12 as waterdrop, but the hydration to the solid-state 
polyelectrolyte film of PEFC12 is provided with the fuel supply system of the fuel 
cell of this example with the steam of a saturation state. For this reason, since 
according to the fuel supply system of the fuel cell of this example the electrode 
surface joined to the solid-state polyelectrolyte film of PEFC12 is not blockaded 
with waterdrop and transparency of the hydrogen gas to the film is not checked, 
the output stabilized through a smooth advance of the electrode reaction at the 
time of steady operation can be obtained. 

[0071] Moreover, in the fuel supply system of the fuel cell of this example, when 
PEFC12 is in steady operation, the amount of mixture of the steam in hydrogen 
gas is adjusted according to the damp or wet condition inside a cell. For this 
reason, according to the fuel supply system of the fuel cell of this example, the 
interior of a cell can obtain the output canceled and stabilized [ lack / of 
moisture / the excess of moisture of a through lever, or ] in adjustment of the 
amount of steam mixture in hydrogen gas, even if the output of PEFC12 falls to 
the excess of moisture, or the lack of moisture very much. 

[0072] Here, an evaluation trial with the fuel supply system (conventional example) 
with which the above-mentioned accommodation of the fuel supply system of this 
example and the amount of steam mixture is not performed, but the amount of 
steam mixture supplies the hydrogen gas of regularity (the amount of steam 
mixture required for a steady state) is explained. This evaluation trial was 
performed by measuring that output for every elapsed time from starting, when the 
output at the time of steady operation of PEFC12 (current value) was set to 100. 



http://www4jpdlJnpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/10/25 



JP,07-226224,A [DETAILED DESCRIPTION] 



17/21 ^— v 



The result is shown in drawing 7 . 

[0073] According to the fuel supply system of this example, the output rose 
smoothly from the time of starting, and when 15 minutes passed, about 90% of 
output at the time of a stationary was able to be obtained so that clearly from this 
drawing 7 . And about 100% of output was able to be continued and obtained after 
30-minute progress. However, in the conventional example, although the output 
started rapidly in early stages of starting, the output declined gradually after 10- 
minute progress. And the output at the 10-minute progress time was only about 
67% at the time of a stationary. Therefore, according to the fuel supply system of 
this example, it became clear that the stable output could be obtained. In addition, 
the situation of the output observed with the fuel supply system of the 
conventional example can be explained as follows. 

[0074] In the conventional example, since the amount of steam mixture is not 
adjusted, although the temperature is low to a fuel cell, a lot of steams are 
supplied to it. For this reason, cell resistance falls temporarily and an output is 
improved rapidly. However, after that, it solidifies and waterdrop-izes inside a fuel 
cell, and an electrode is blockaded or a superfluous steam causes the rise of cell 
resistance. For this reason, an output declines gradually, without going up to the 
output at the time of a stationary. 

[0075] Moreover, according to the fuel supply system of the fuel cell of this 
example, there are the following advantages. That is, the water which the steam 
waterdrop-ized is returned to a water tank 30 through the water cycle duct 60 
with the pump 58 for circulation by the buffer tank 18, and it is made to circulate 
in the fuel supply system of the fuel cell of this example as water supplied to the 
methanol reformer 20. For this reason, according to the fuel supply system of the 
fuel cell of this example, the use effectiveness of water can be raised. 
[0076] Next, other examples are explained. First, the fuel supply system of the 2nd 
example is explained. That configuration is different at the point made into the 
oxygen content gas (air) to which the cooling medium of the buffer tank 18 in the 
fuel cell system 10 which described above the fuel supply system of this 2nd 
example is supplied by PEFC12 through the oxygen gas supply line 14. That is, as 
shown in drawing 8 , the feeding pump 80 of air is formed in the oxygen gas supply 
line 14 which supplies air to PEFC12 from that upstream, and let this oxygen gas 
supply line 14 be the branched pipes 14a and 14b which join on the lower stream of 
a river of the buffer tank 18 on the lower stream of a river of the pump concerned. 
The positive crankcase ventilation valves 81 and 82 which adjust the flow rate 
which passes through the duct concerned are formed in each branched pipes 14a 
and 14b. In addition, as a feeding pump 80, the atmospheric-air pressurization 
feeder by the compressor can be illustrated. Moreover, out of the feeding pump 80, 
the gas transfer unit which used for example, the high-pressure air chemical 
cylinder and the liquid air tank can also be used. 

[0077] It connects with the external piping 63 (refer to drawing 2 ) of the buffer 
tank 18, and while the air which passes this branched pipe 14b acts as the 
connoisseur of the cooling-medium passage 62 of the buffer tank 18, heat 
exchange with hydrogen gas is presented with branched pipe 14b of the side in 
which the positive crankcase ventilation valve 82 was formed. Moreover, the 
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humidifier 83 which humidifies the air which passes through a duct in this oxygen 
gas supply line 14 is formed in the juncture lower stream of a river of each 
branched pipe, in addition — if this humidifier 83 can humidify the air which passes 
through a duct — **** — a configuration [ like ] may be used, and although it lets 
the humidifier of the method which atomizes water besides the humidifier by the 
bubbling method in a direct gas air current, and gas-like water (steam) pass, liquid- 
like water may adopt which humidifiers, such as a humidifier of the method 
humidified using the porous membrane which it does not let pass. Thus, when air 
temperature falls by humidifying with a humidifier 83, the air which carried out the 
temperature up to predetermined temperature can be supplied to PEFC12 by using 
a heating means together with a humidifier. 

[0078] With the fuel supply system of the 2nd example of the above-mentioned 
configuration, the flow rate of the air which passes through the cooling-medium 
passage 62 of the buffer tank 18 can be adjusted by controlling the flow rate by 
carrying out drive control of the positive crankcase ventilation valves 81 and 82 of 
each branched pipes 14a and 14b with the control signal from an electronic control 
70, for example. For this reason, according to the fuel supply system of the 2nd 
example, in addition to stabilization of the fuel cell output by accommodation of the 
amount of steam mixture in the hydrogen gas through accommodation of the 
interior temperature of a tank of the buffer tank 1 8, the air which carried out the 
temperature up by the buffer tank 18 can be supplied to PEFC12. Therefore, the 
output which made electrode reaction further carried out smoothly, and was 
stabilized can be obtained through temperature up accommodation of air 
temperature. Moreover, the special equipment for carrying out the temperature up 
of the air supplied to PEFC12 is not needed, but simplification of a configuration 
can be attained. 

[0079] Next, the fuel supply system of the 3rd example is explained. That 
configuration is different at the point which used as the cooling water of PEFC12 
the cooling medium of the buffer tank 18 in the fuel cell system 10 which described 
above the fuel supply system of this 3rd example. That is, as shown in drawin g 9 , 
the cooling water pump 85 which adjusts the cooling water flow rate of the 
coo ling- water-flow duct 84 according to the temperature TPEFC near the 
electrolyte membrane of PEFC12 which the cell side temperature sensor 72 (refer 
to drawing 1 ) detected, and the radiator 86 which cools the cooling water of the 
duct concerned to predetermined temperature through heat dissipation 
(maintenance) are formed in the cooling-water-flow duct 84 which carries out 
circulation supply of the cooling water in the cooling water passage which PEFC12 
does not illustrate. Moreover, the tank cooling-water-flow duct 87 connected to 
the external piping 63 (refer to drawin g 2 ) of the buffer tank 18 is established in 
the cooling-water-flow duct 84 so that it may branch from the cooling-water-flow 
duct 84 on the lower stream of a river of a cooling water pump 85 and the cooling- 
water-flow duct 84 may be joined in the upstream of a radiator 86. And the 
positive crankcase ventilation valve 88 which adjusts the flow rate which passes 
through the duct concerned is formed in this tank cooling-water-flow duct 87. 
[0080] Therefore, while the fuel cell cooling water which passes through the tank 
cooling-water-flow duct 87 acts as the connoisseur of the cooling-medium 
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passage 62 of the buffer tank 1 8, heat exchange with hydrogen gas is presented. 
For this reason, with the fuel supply system of the 3rd example, the flow rate of 
the cooling water which passes through the cooling-medium passage 62 of the 
buffer tank 18 can be adjusted by carrying out drive control of the positive 
crankcase ventilation valve 88 of the tank cooling-water-flow duct 87 with the 
control signal from an electronic control 70. Consequently, according to the fuel 
supply system of the 3rd example, like the 1st example mentioned already, the 
amount of steam mixture in hydrogen gas can be adjusted through accommodation 
of the interior temperature of a tank of the buffer tank 18, and stabilization of a 
fuel cell output can be attained. Moreover, the special equipment only for supplying 
the heat exchange medium in the buffer tank 18 is not needed, but simplification of 
a configuration can be attained. 

[0081] Next, the fuel supply system of the 4th example is explained. That 
configuration is different at the point using the air dryer from which the fuel supply 
system of this 4th example contains water absorbing polymer resin, a porous body 
particle, etc., adsorbs the steam in gas at these instead of the buffer tank 18 which 
waterdrop[ coagulation and ]-izes the steam in hydrogen gas by heat exchange, 
and adjusts the amount of steam mixture in hydrogen gas, and the steam in 
hydrogen gas is removed. That is, as shown in drawing 10 , let the hydrogen gas 
supply ducts 16 which supply hydrogen gas to PEFC12 be the branched pipes 16a 
and 1 6b which branch on the lower stream of a river of the methanol reformer 20, 
and join between the methanol reformer 20 and PEFC12 in PEFC12 this side. The 
positive crankcase ventilation valves 89 and 90 which adjust the flow rate which 
passes through the duct concerned are formed in each branched pipes 16a and 
16b. And the air dryer 91 from which the steam in gas is adsorbed on the lower 
stream of a river of a positive crankcase ventilation valve 90, and the steam in 
hydrogen gas is removed is formed in branched pipe 16b. This air dryer 91 has the 
capacity which dehumidifies a fixed steam per [ which passes the equipment 
concerned ] unit flow rate of hydrogen gas with the amount and property of the 
water absorbing polymer resin to build in. For this reason, the amount of steam 
removal can be adjusted by changing the flow rate of the hydrogen gas which 
passes an air dryer 91. 

[0082] In the fuel supply system of the 4th example of the above-mentioned 
configuration, the amount of steam mixture in the hydrogen gas which each 
branched pipe joins and results in PEFC12 can be adjusted through the steam 
removal by the air dryer 91 by controlling the flow rate by carrying out drive 
control of the positive crankcase ventilation valves 89 and 90 of each branched 
pipes 16a and 16b with the control signal from an electronic control 70, for 
example. For this reason, according to the fuel supply system of the 4th example, 
stabilization of a fuel cell output can be attained. In addition, the air dryer which 
has different dehumidification capacity from the air dryer 91 of branched pipe 16b 
can be formed in the lower stream of a river of a positive crankcase ventilation 
valve 89 also at branched pipe 16a, and it can also constitute so that drive control 
of the positive crankcase ventilation valves 89 and 90 of each branched pipes 1 6a 
and 1 6b may be carried out with the control signal from an electronic control 70. 
[0083] Although one example of this invention was explained above, as for this 
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invention, it is needless to say that it can carry out in the mode which becomes 
various in the range which is not limited to such an example at all and does not 
deviate from the summary of this invention. 

[0084] for example, system stop transition stage processing — setting — the 
interior temperature TTANK of a tank — below the temperature TPEFC near the 
electrolyte membrane — the temperature gradient — being proper (alpha) — 
temperature fall control was carried out so that it might become, but (step 
S1 58,1 60) it can also constitute so that it may become the temperature below the 
temperature TPEFC near the electrolyte membrane and temperature fall control of 
the interior temperature TTANK of a tank may be carried out. That is, what is 
necessary is to skip step S158 in system stop transition stage processing, and just 
to shift to step S160, when negative judgment is carried out at step S154. 
[0085] In addition, although the amount of steam mixture in hydrogen gas was 
adjusted by removing out of a hydrogen gas pipe way, in order to attain 
stabilization of the output of a fuel cell, steam removal and steam mixing can be 
used together and it can also constitute from an above-mentioned example as 
follows. 

[0086] Namely, are the fuel supply system which supplies this hydrogen gas, and 
steam reforming of the hydrocarbon compound is carried out to the fuel cell which 
makes hydrogen gas fuel gas. A reforming means to generate hydrogen gas in the 
state of mixture of a steam, and a supply means to supply the this generated 
hydrogen gas to said fuel cell with said steam, An operational status detection 
means to detect the operational status of said fuel cell, and a damp or wet 
condition judging means to judge the damp or wet condition of said fuel cell based 
on the this detected operational status, It has the amount increase-and-decrease 
of steam mixture means of accommodation which carries out increase and 
decrease of the amount of steam mixture in the hydrogen gas supplied to said fuel 
cell of accommodation according to said judged damp or wet condition. 
[0087] In this case, the amount increase-and-decrease of steam mixture means of 
accommodation which carries out increase and decrease of the amount of steam 
mixture of accommodation is realized by using together the steam stripper of the 
buffer tank 18 in each above-mentioned example, or air dryer 91 grade, and steam 
mixing equipments, such as humidification equipment. 

[0088] With the fuel supply system of this fuel cell, in adjusting the amount of 
steam mixture in the hydrogen gas supplied to a fuel cell, a steam is mixed into 
hydrogen gas or increase and decrease of the amount of steam mixture of 
accommodation are carried out by removing. And this increase and decrease of 
adjustment are performed according to the damp or wet condition of the fuel cell 
judged based on the operational status of a fuel cell. For this reason, if the 
humidity of a fuel cell is excessive, the amount of steam mixture in the hydrogen 
gas supplied can be adjusted fewer by removal of a steam, and the excess of 
humid can be avoided. On the other hand, if the humidity of a fuel cell is 
insufficient, more amounts of steam mixture in the hydrogen gas supplied can be 
adjusted by addition of a steam, and the lack of humid can be avoided. 
Consequently, the output which let Lycium chinense pass at the suitable damp or 
wet condition, and was stabilized in the fuel cell can always be obtained. 
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[0089] 

[Effect of the Invention] As explained in full detail above, in the fuel supply system 
of claim 1 thru/or a fuel cell according to claim 4, accommodation of the amount of 
steam mixture in the hydrogen gas which supplies moisture as a steam is ensured 
to a fuel cell through removal of a steam. Consequently, according to the fuel 
supply system of the fuel cell of this invention, Lycium chinense can do a fuel cell 
in an always suitable damp or wet condition, and stabilization of the output of a 
fuel cell can be attained. Moreover, since a humidifier etc. is not needed 
separately, simplification of the configuration can also be attained. 
[0090] And moisture is not supplied to a fuel cell as waterdrop, but the hydration 
to a fuel cell is provided with the fuel supply system of claim 1 thru/or a fuel cell 
according to claim 4 with the steam of a saturation state. Consequently, since 
according to the fuel supply system of claim 1 thru/or a fuel cell according to 
claim 4 the electrode in a fuel cell is not blockaded with waterdrop and 
transparency of the hydrogen gas to an electrolyte membrane is not checked, the 
output stabilized through a smooth advance of electrode reaction can be obtained. 
[0091] In the fuel supply system of a fuel cell according to claim 2, the amount of 
mixture of the steam in the hydrogen gas supplied to a fuel cell is adjusted 
according to the damp or wet condition of a fuel cell. For this reason, according to 
the fuel supply system of a fuel cell according to claim 2, the interior of a cell can 
obtain the output canceled and stabilized [ lack / of moisture / the excess of 
moisture of a through lever, or ] in adjustment of the amount of steam mixture in 
hydrogen gas, even if an output falls to the excess of moisture, or the lack of 
moisture very much. 

[0092] The internal temperature of a buffer container is controlled by the fuel 
supply system of a fuel cell according to claim 4 through heat exchange with the 
oxygen content gas supplied to a fuel cell, and the amount of steam mixture in the 
hydrogen gas supplied to a fuel cell is adjusted. For this reason, according to the 
fuel supply system of a fuel cell according to claim 4, since the temperature of 
oxygen content gas can also be adjusted in addition to accommodation of the 
amount of steam mixture in hydrogen gas, stabilization of an output can be 
attained through much more carrying out smoothly of electrode reaction. 
Moreover, the special equipment for carrying out the temperature up of the oxygen 
content gas supplied to a fuel cell is not needed, but simplification of a 
configuration can be attained. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the fuel supply system which 
supplies this hydrogen gas to the fuel cell which makes hydrogen gas fuel gas. 
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PRIOR ART 

[Description of the Prior Art] Generally, the fuel cell which makes hydrogen gas 
fuel gas has the electrolyte and electrode which penetrate a hydrogen ion in the 
state of the hydration of H+ (xH20), makes the catalyst bed for promoting 
electrode reaction intervene, and is pinched and equipped with this electrolyte with 
an electrode. Although such a fuel cell has various things (for example, a polymer 
electrolyte fuel cell, a phosphoric acid mold fuel cell, etc.) according to the class of 
electrolyte to be used, the electrode reaction which a difference does not have in 
the electrode reaction which advances in a positive-negative electrode, and 
advances on each pole is as follows. 

Cathode (hydrogen pole): 2H2 ->4H++4e ** anode plate (oxygen pole): 4H++4e- 

+02 ->2H20 — ** [0003] And if the hydrogen gas which is fuel gas is supplied to 
cathode, in cathode, the reaction formula of ** will advance and a hydrogen ion will 
generate. If this generated hydrogen ion penetrates an electrolyte (if it is a polymer 
electrolyte fuel cell solid-state polyelectrolyte film) in the state of the hydration of 
H+ (xH20) (diffusion), and reaches an anode plate and oxygen content gas, for 
example, air, is supplied to this anode plate, the reaction formula of ** will advance 
in an anode plate. A fuel cell will present electromotive force because the 
electrode reaction of this ** and ** advances on each pole. 
[0004] The electrolyte of a fuel cell will be in the condition that moisture runs 
short on the convenience which penetrates an electrolyte to an anode plate side 
(diffusion), and by the cathode side from a cathode side in the state of the 
hydration which the hydrogen ion described above. Moreover, although the solid- 
state polyelectrolyte film used for a polymer electrolyte fuel cell will demonstrate 
good electrical conductivity (ion conductivity) if it is in a moderate damp or wet 
condition, if water content falls, ion conductivity will get worse, and it stops 
functioning as an electrolyte, and will stop electrode reaction depending on the 
case. Moreover, even if water content is too high, there is an inclination for ion 
conductivity to get worse. For this reason, while supplying the hydrogen gas as fuel 
gas to cathode, it is necessary to always supply a suitable quantity of water. 
Therefore, the hydrogen gas humidified with the steam is supplied to the fuel cell 
from the fuel supply system. 

[0005] In order to supply the hydrogen gas by which steam humidification was 
carried out from the fuel supply system to a fuel cell, there are various approaches 
and the following techniques are well known as simplest approach. That is, in 
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carrying out steam reforming of the hydrocarbon compounds, such as a methanol, 
and generating hydrogen gas, since reforming ****** of a methanol and water is an 
equimolar reaction, it is the approach of humidifying hydrogen gas with the steam 
of the amount which supplies excessive water a little to a methanol, is made to 
cause a reforming reaction, and is equivalent to excessive water. Moreover, in 
JP f 3-269955,A, heat exchange of the generated hydrogen gas is carried out, it is 
lowered, a steam is added before a fuel cell in the hydrogen gas after a 
temperature fall, and the technique which supplies the hydrogen gas humidified by 
steaming to a fuel cell is proposed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained in full detail above, in the fuel supply system 
of claim 1 thru/or a fuel cell according to claim 4, accommodation of the amount of 
steam mixture in the hydrogen gas which supplies moisture as a steam is ensured 
to a fuel cell through removal of a steam. Consequently, according to the fuel 
supply system of the fuel cell of this invention, Lycium chinense can do a fuel cell 
in an always suitable damp or wet condition, and stabilization of the output of a 
fuel cell can be attained. Moreover, since a humidifier etc. is not needed 
separately, simplification of the configuration can also be attained. 
[0090] And moisture is not supplied to a fuel cell as waterdrop, but the hydration 
to a fuel cell is provided with the fuel supply system of claim 1 thru/or a fuel cell 
according to claim 4 with the steam of a saturation state. Consequently, since 
according to the fuel supply system of claim 1 thru/or a fuel cell according to 
claim 4 the electrode in a fuel cell is not blockaded with waterdrop and 
transparency of the hydrogen gas to an electrolyte membrane is not checked, the 
output stabilized through a smooth advance of electrode reaction can be obtained. 
[0091] In the fuel supply system of a fuel cell according to claim 2, the amount of 
mixture of the steam in the hydrogen gas supplied to a fuel cell is adjusted 
according to the damp or wet condition of a fuel cell. For this reason, according to 
the fuel supply system of a fuel cell according to claim 2, the interior of a cell can 
obtain the output canceled and stabilized [ lack / of moisture / the excess of 
moisture of a through lever, or ] in adjustment of the amount of steam mixture in 
hydrogen gas, even if an output falls to the excess of moisture, or the lack of 
moisture very much. 

[0092] The internal temperature of a buffer container is controlled by the fuel 
supply system of a fuel cell according to claim 4 through heat exchange with the 
oxygen content gas supplied to a fuel cell, and the amount of steam mixture in the 
hydrogen gas supplied to a fuel cell is adjusted. For this reason, according to the 
fuel supply system of a fuel cell according to claim 4, since the temperature of 
oxygen content gas can also be adjusted in addition to accommodation of the 
amount of steam mixture in hydrogen gas, stabilization of an output can be 
attained through much more carrying out smoothly of electrode reaction. 
Moreover, the special equipment for carrying out the temperature up of the oxygen 
content gas supplied to a fuel cell is not needed, but simplification of a 
configuration can be attained. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in supplying excessive water 
a little to a methanol, making a reforming reaction cause in the state of the excess 
of moisture and humidifying, there are the following faults. For example, when it 
fixes the amount of redundant water, in order to avoid the lack of humidification of 
a fuel cell, it is necessary to supply with a steam the moisture maximum needed 
for the time of a generation of electrical energy of a fuel cell, therefore — although 
it is necessary to supply the redundant water of a quantum and to make a 
reforming reaction cause — changing the water vapor content in hydrogen gas 
depending on advance extent of a reforming reaction **** — the generation-of- 
electrical-energy condition of a fuel cell — moisture — being excessive — 
becoming — an electrolyte membrane — being the so-called — getting wet — 
passing — ** — a sake — electrode reaction — falling — cell performance 
degradation — inviting — things — it is . 

[0007] Moreover, although it is also possible to adjust the water vapor content in 
hydrogen gas, i.e., humidification extent of a fuel cell, through the increase and 
decrease of accommodation of the amount of the water used for a reforming 
reaction, it is not realistic from the following reasons. That is, since the mol 
number of water decreases to a methanol in performing accommodation of the 
amount of feedwaters to a reduction side, the increase of the occurrence 
frequency of the carbon monoxide which is the intermediate product of a reforming 
reaction, and this carbon monoxide will be supplied to the cathode of a fuel cell. 
Thus, if a carbon monoxide reaches cathode, poisoning of the catalyst of a catalyst 
bed established in order to promote electrode reaction will be carried out with a 
carbon monoxide, and the function as a catalyst will fall. For this reason, a halt of 
electrode reaction, as a result the shutdown of a fuel cell are caused. 
[0008] on the other hand, it is proposed by JP,3-269955,A — as — the 
temperature of reformed gas — the temperature of a fuel cell, and abbreviation — 
it was difficult to lower to same extent, and for both the heat exchanger for 
lowering temperature and the humidifier which adds water to be needed for the 
lowered reformed gas with the technique which adds water separately, and to 
attain miniaturization of a system. Moreover, when the heat exchanger was 
excluded simply, it originated in the temperature of the reformed gas supplied to a 
humidifier being an elevated temperature (about 250-300 degrees C), and there 
was a problem that controlling in the desired humidification condition became 
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difficult. For example, when the bubbler which is a common humidifier was used, 
since reformed gas was rapidly cooled with the water in a bubbler, the moisture 
which reformed gas holds was added in the bubbler, the water management of a 
bubbler became difficult, and also the temperature of the water in a bubbler itself 
was influenced with reformed gas, and there was a problem of being hard coming to 
control the amount of humidification. 

[0009] This invention is made in order to solve the above-mentioned trouble, and it 
aims at attaining stabilization of the output of the fuel cell which makes hydrogen 
gas fuel gas. 
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MEANS 

[Means for Solving the Problem] The means adopted with the fuel supply system 
of the fuel cell according to claim 1 for attaining this purpose Are the fuel supply 
system which supplies this hydrogen gas, and steam reforming of the hydrocarbon 
compound is carried out to the fuel cell which makes hydrogen gas fuel gas. A 
reforming means to generate hydrogen gas in the state of mixture of a steam, and 
a supply means to supply the this generated hydrogen gas to said fuel cell with 
said steam, Said steam is removed in the path of the this hydrogen gas supplied, 
and let it be the summary to have an amount accommodation means of steam 
mixture to adjust the amount of steam mixture in the hydrogen gas supplied to said 
fuel cell. 

[001 1] In this case, in the fuel supply system of a fuel cell according to claim 2, it 
has an operational status detection means to detect the operational status of said 
fuel cell, a damp or wet condition judging means to judge the damp or wet 
condition of said fuel cell based on the this detected operational status, and the 
control means that controls said amount accommodation means of steam mixture 
according to the this judged damp or wet condition. 

[0012] Moreover, in the fuel supply system of a fuel cell according to claim 3, said 
amount accommodation means of steam mixture is formed in the path of said 
hydrogen gas, and it has the buffer container with which hydrogen gas flows with a 
steam, and the temperature control section which controls the internal 
temperature of this buffer container. 

[0013] In this case, said buffer container is constituted so that heat exchange can 
perform the fluid path which the oxygen content gas supplied to said fuel cell 
passes between the interior of a container, and said temperature control section 
controls said oxygen content capacity which passes said fluid path by the fuel 
supply system of a fuel cell according to claim 4. 
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OPERATION 

[Function] In the fuel supply system of the fuel cell according to claim 1 which has 
the above-mentioned configuration, first, steam reforming of the hydrocarbon 
compound is carried out with a reforming means, and hydrogen gas is generated in 
the state of mixture of a steam. Although this generated hydrogen gas is supplied 
to a fuel cell with a steam by the supply means, in that path, the amount of steam 
mixture in hydrogen gas is certainly adjusted through removal of the steam by the 
amount accommodation means of steam mixture. Therefore, since the moisture in 
the hydrogen gas supplied to a fuel cell is intermingled as a steam, without 
waterdrop-izing, water is not supplied to a fuel cell with hydrogen gas as 
waterdrop. 

[0015] In the fuel supply system of a fuel cell according to claim 2, the damp or 
wet condition of a fuel cell is judged with a damp or wet condition judging means 
based on the operational status of the fuel cell which the operational status 
detection means detected. And since an amount accommodation means of steam 
mixture to adjust the amount of steam mixture in hydrogen gas is controlled by the 
control means according to the damp or wet condition of a fuel cell, according to 
the damp or wet condition of a fuel cell, the amount of steam mixture in hydrogen 
gas can be adjusted. Therefore, the excess of moisture is cancelable with the 
moisture as a steam adjusting the amount of steam mixture few, if the damp or wet 
condition of a fuel cell is the excess of moisture. The lack of moisture is 
cancelable with the moisture as a steam, adjusting many amounts of steam mixture 
on the other hand, if moisture is insufficient. 

[0016] In the fuel supply system of a fuel cell according to claim 3, since the 
internal temperature of a buffer container prepared in the path of hydrogen gas is 
controlled by the temperature control section, the steam in the hydrogen gas 
which flows into a buffer container with a steam is removed within this buffer 
container, and the amount of steam mixture in the hydrogen gas supplied to a fuel 
cell is adjusted. 

[0017] it is alike, the fluid path for which the oxygen content gas supplied by the 
fuel cell passes a buffer container is made [ for which heat exchange can be 
performed between the interior of a buffer container / which was constituted ] 
good, and the oxygen content capacity which passes a fluid path is controlled by 
the fuel supply system of a fuel cell according to claim 4 by the temperature 
control section. Therefore, the internal temperature of a buffer container is 
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controlled through heat exchange with oxygen content gas, and the amount of 
steam mixture in the hydrogen gas supplied to a fuel cell is adjusted. For this 
reason, the temperature of oxygen content gas can also be adjusted with 
accommodation of the amount of steam mixture in hydrogen gas. 
[0018] 
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EXAMPLE 

[Example] Next, the suitable example of the fuel supply system of the fuel cell 
concerning this invention is explained based on a drawing. Drawing 1 is the block 
diagram of the fuel cell system which applied the fuel supply system of an example. 

[0019] It has the fuel cell system 10 of an example centering on a polymer 
electrolyte fuel cell (it is hereafter called PEFC for short) 12, and the hydrogen gas 
obtained by the air which is oxygen content gas carrying out steam reforming of 
the methanol from the hydrogen gas supply duct 16 is supplied to PEFC12 from 
the oxygen gas supply line 14, respectively. The buffer tank 18 which adjusts the 
amount of steam mixture in hydrogen gas, and the methanol reformer 20 are 
formed in the duct of the hydrogen gas supply duct 16. In addition, although the 
check valve is prepared in both the above-mentioned ducts in the proper part, 
since it is not directly related to the summary of this invention, it is not illustrated. 

[0020] PEFC12 is pinched and equipped with the solid-state polyelectrolyte film 
with a positive-negative electrode, and advances electrode reaction of above ** 
and ** in a positive-negative electrode in response to supply with the air to an 
anode plate, and the hydrogen gas to cathode. And PEFC 12 drives the motor in an 
external driver, for example, an electric vehicle, through wiring 22 and 24 with the 
electromotive force pass the electrode reaction concerned. 

[0021] The methanol reformer 20 receives supply of a methanol from the methanol 
tank 26 with the feeding pump 28, and receives supply of water from a water tank 
30 with the feeding pump 32. And the methanol reformer 20 advances the 
reforming reaction of a methanol and water at the temperature of 250-300 degrees 
C through a reforming catalyst, carries out steam reforming of the methanol, and 
generates hot (before or after about 260 degrees C) hydrogen gas in the state of 
mixture of a steam. This generated hydrogen gas is sent out to the buffer tank 18 
of that lower stream of a river. 

[0022] Thus, in supplying water to the methanol reformer 20 from a water tank 30, 
the water of a little excessive amount is supplied to the methanol so that it may 
explain below. That is, the amount of supply of the water to the methanol reformer 
20 is defined so that it may remain as a steam in the hydrogen gas which steam 
reforming of the water supplied to the methanol reformer 20 is carried out, and it 
generates by the methanol reformer 20 and may increase more than the maximum 
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water vapor content for which the amount of survival (the amount of steam 
mixture) may moreover be needed at the time of the drive of PEFC12 (at the time 
of a generation of electrical energy) a little. If it puts in another way, even if 
hydrogen gas temperature descends to the temperature approximated to the 
operating temperature (80-100 degrees C) of about 260 degrees C to PEFC12, for 
example, 80 degrees C, the water of a little excessive amount is supplied to extent 
from which the steam in the hydrogen gas in the temperature can be in a 
saturation state to the methanol. 

[0023] The buffer tank 1 8 by which hydrogen gas is sent out from the methanol 
reformer 20 has the temperature regulatory mechanism which adjusts the 
temperature inside a tank, lets the operation control of this temperature regulatory 
mechanism by the electronic control mentioned later pass, and controls the 
interior temperature of a tank. In this case, hot (before or after about 260 degrees 
C) hydrogen gas is sent to the buffer tank 18 from the methanol reformer 20, and, 
as for the hydrogen gas temperature supplied to PEFC12 from the 1 buffer tank 18, 
it is desirable that it is the temperature approximated to the operating temperature 
(80-100 degrees C) of PEFC12. For this reason, the buffer tank 18 is equipped 
with the following configurations as a temperature regulatory mechanism which 
used cooling media, such as water and air. 

[0024] As shown in drawing 2 , the buffer tank 18 plugs up the vertical edge of the 
metal body container section 40 with the up covering section 42 and the lower 
covering section 44, it makes O ring 46 intervene, binds these tight watertight with 
a bolt 48, and is formed. The gas installation port 50 is established in the up 
covering section 42, and the port concerned is connected with the methanol 
reformer 20. Moreover, the gas discharge port 52 is established in the up covering 
section 42, and the port concerned is connected with PEFC12. For this reason, the 
hydrogen gas which hot hydrogen gas flowed into the buffer tank 1 8 interior in the 
state of mixture of a steam from the methanol reformer 20 through the gas 
installation port 50, and flowed in the tank will be supplied to PEFC12 through the 
gas discharge port 52. Furthermore, attachment immobilization of the Tanggu 
temperature sensor 53 which detects the temperature of the buffer tank 1 8 
interior is carried out at the up covering section 42. In addition, this Tanggu 
temperature sensor 53 is connected to the below-mentioned electronic control 70. 

[0025] On the other hand, the water discharge port 56 for discharging the water 54 
solidified and liquefied inside the buffer tank is established in the lower covering 
section 44, and it gets down, and as shown in drawing 1 , this water discharge port 
56 makes the pump 58 for circulation intervene, and is connected with the water 
tank 30 by the water cycle duct 60. For this reason, the water 54 which piled up in 
the buffer tank 18 interior is returned to a water tank 30 with the pump 58 for 
circulation, and it circulates through it as water supplied to the methanol reformer 
20. In addition, the above-mentioned hydrologic cycle is intermittently performed 
by the intermittent drive of the pump 58 for circulation for every predetermined 
time. 

[0026] It is formed in the side attachment wall of the body container section 40 so 
that the cooling-medium passage 62 through which cooling media, such as water 
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and air f pass may enclose the interior of a container. Therefore, if a cooling 
medium flows into the cooling-medium passage 62 through the external piping 63 
from the input which is not illustrated and a cooling medium passes through the 
passage concerned, heat exchange will break out between the cooling medium 
concerned and the hydrogen gas of the buffer tank 1 8 interior. For this reason, it is 
possible to control the interior temperature of a tank through the control of the 
temperature of a cooling medium or through put (per unit time amount flow rate) 
which passes through the cooling-medium passage 62, i.e., to control hydrogen gas 
temperature. In addition, this cooling-medium passage 62 may be formed according 
to an individual independently of ****** passage, and may be formed spirally. 
[0027] The septum 64 of the porosity which divides the interior of a tank up and 
down is formed in the interior of the body container section 40, and the up space 
divided by this septum 64 is filled up with the metal with high thermal conductivity, 
or the spherical packing object 66 of a ceramic. For this reason, heat exchange of 
the hot hydrogen gas of the steam mixture condition which flowed 'through the gas 
installation port 50, and the cooling medium which passes through the cooling- 
medium passage 62 is efficiently performed through the spherical packing object 66 
of the up space of the septum 64 upper part. Moreover, the body container section 
40 is covered with the heat insulator 68 in the periphery, and emission of the heat 
from body container section 40 side attachment wall to the exterior is intercepted. 

[0028] Therefore, if hot (before or after about 260 degrees C) hydrogen gas flows 
into the buffer tank 18 which has the above-mentioned structure in the state of 
mixture of a steam, in the buffer tank 18 interior, it will be cooled through heat 
exchange with a cooling medium, and this hot hydrogen gas will be made into the 
temperature of the cooling medium which passes through the cooling-medium 
passage 62, or the temperature specified with that through put. By cooling of this 
hydrogen gas, the steam in hydrogen gas will be solidified in the buffer tank 1 8 
interior about the part exceeding the amount of saturated steam in the hydrogen 
gas temperature after cooling (interior temperature of a tank), and will serve as 
waterdrop, and a steam will exist by the saturation state in hydrogen gas. The flow 
rate of the cooling medium which passes through the cooling-medium passage 62 
becomes settled with the control signal from an electronic control, and 
accommodation is made whenever [ flow control, i.e., tank internal temperature, ] 
by carrying out drive control of the positive crankcase ventilation valve 65 
prepared in the external piping 63 connected to the cooling-medium passage 62 of 
the buffer tank 18. In addition, the solidified waterdrop passes the hole of a septum 
64, falls to the lower space of septum 64 lower part, and is returned to a water 
tank 30 from the water discharge port 56. 

[0029] The fuel cell system 10 is equipped with the cell side temperature sensor 
72 which, in addition to this, detects the temperature near the joint of the 
electronic control 70 for controlling the interior temperature of a tank in the buffer 
tank 18, and the solid-state polyelectrolyte film and electrode (cathode) in 
PEFC12, the voltmeter 74 which detects the output voltage of PEFC12, and the 
impedance meter 76 which detects an impedance. This electronic control 70 is 
constituted as a logic operation circuit focusing on CPU, ROM, and RAM, and 
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performs I/O with the exterior by the input port and the output port which were 
mutually connected through these and a common bus. In the fuel cell system 10 of 
this example, an electronic control 70 carries out drive control of the positive 
crankcase ventilation valve 65 of the buffer tank 18 that the input of the 
impedance Z of the interior temperature TTANK of a tank of the buffer tank 18, 
the temperature TPEFC near the electrolyte membrane of PEFC12, and the output 
voltage V and PEFC12 of PEFC12 should be received, and the internal 
temperature of the buffer tank 18 should be adjusted from the Tanggu temperature 
sensor 53, the cell side temperature sensor 72, a voltmeter 74, and an impedance 
meter 76. 

[0030] Next, the fuel cell system operation control (routine) performed in the fuel 
cell system 10 of this example equipped with the above-mentioned configuration is 
explained based on the flow chart of drawing 3 . This fuel cell system operation 
routine judges first whether the main switch of the fuel cell system 10 is ON, or it 
is OFF so that it may illustrate (step S100). In addition, since the command signal 
outputted from the computer for control according to the accumulation-of- 
electricity condition of a dc-battery etc. can be substituted for ON/OFF of this 
main switch, a main switch is not limited to a mechanical switch. 
[0031] It may case [ of starting of the system by which this fuel cell system 10 
resulted in the original ON condition in response to ON of a main switch ], and 
steady operation [ which this ON condition is continuing ] be under continuation 
when affirmative judgment is drawn at this step S100. Therefore, if the affirmative 
judgment in step S100 is followed, ON condition of the fuel cell system 10 judges 
whether the value of the flag (ON condition continuation flag FON) which shows 
the purport already continued for a predetermined period is 1 (step S105). In 
addition, this ON condition continuation flag FON is made into initial value 0 by the 
initial processing before activation of this first routine, and let it be a value 0 or a 
value 1 by processing of this below-mentioned routine. 

[0032] Here, if it is-condition continuation flag FON!=1, since it is at the system 
starting time to which the fuel cell system 10 resulted in the original ON condition 
in response to ON of a main switch, it shifts to the system starting transition stage 
processing (step S110) which consists of two or more processings described 
below. And if the processing concerned is completed, it will escape from a "return" 
and the above-mentioned processing will be repeated. 

[0033] By system starting transition stage processing of this step S110, as shown 
in drawing 4 , the interior temperature TTANK of a tank of the buffer tank 18 and 
the temperature TPEFC near the electrolyte membrane of PEFC12 are inputted 
from the Tanggu temperature sensor 53 and the cell side temperature sensor 72 
(step S1 12), and both temperature is measured after that (step S1 14). That is, it 
judges whether the interior temperature TTANK of a tank is temperature higher 
than the temperature TPEFC near the electrolyte membrane. 

[0034] Here, if affirmative judgment is carried out, control-objectives temperature 
of the internal temperature of the buffer tank 18 will be made into the temperature 
TPEFC near the electrolyte membrane of PEFC12 inputted at step S1 12, and drive 
control of the positive crankcase ventilation valve 65 of the cooling medium of the 
buffer tank 18 will be carried out at a flow rate increase side according to the 
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difference of the temperature TPEFC near the electrolyte membrane, and the 
interior temperature TTANK of a tank (step S1 16). Under the present 
circumstances, the control signal according to the temperature gradient of TPEFC 
and TTANK is outputted to a positive crankcase ventilation valve 65, and drive 
control of the positive crankcase ventilation valve 65 is carried out so that a 
temperature gradient is large, and it may become many flow rates. For this reason, 
since the flow rate of the cooling medium which passes through the cooling- 
medium passage 62 of the buffer tank 18 increases according to a temperature 
gradient, the interior temperature TTANK of a tank will descend. In addition, if step 
S116 is followed, the below-mentioned step S122 is performed. 
[0035] On the other hand, when negative judgment is carried out at step S1 14, it 
judges whether the difference of TPEFC and TTANK is below the predetermined 
value alpha (step S1 18). That is, if negative judgment is carried out at step S1 14, it 
will be TTANK<=TPEFC, but if it explains to a detail more, it will judge whether the 
temperature gradient is proper or the interior temperature TTANK of a tank is not 
too low compared with the temperature TPEFC near the electrolyte membrane. If 
affirmative judgment is carried out at this step S1 18, the interior temperature 
TTANK of a tank is below the temperature TPEFC near the electrolyte membrane, 
and it will shift to the below-mentioned step S122 noting that it does not have to 
carry out modification control of the interior temperature TTANK of a tank, since 
that temperature gradient is proper. 

[0036] On the other hand, if negative judgment is carried out at step S1 18, 
although the interior temperature TTANK of a tank is below the temperature 
TPEFC near the electrolyte membrane, TTANK will be too low compared with 
TPEFC. Therefore, drive control of the positive crankcase ventilation valve 65 of 
the cooling medium of the buffer tank 18 is carried out at a flow rate reduction 
side in order to carry out the temperature up of the interior temperature TTANK 
of a tank so that the temperature TPEFC near the electrolyte membrane may be 
approached (step S120). Under the present circumstances, the control signal 
according to the temperature gradient of TPEFC and TTANK is outputted to a 
positive crankcase ventilation valve 65, and drive control of the positive crankcase 
ventilation valve 65 is carried out so that a temperature gradient is large, and it 
may become a decrease of a flow rate. For this reason, since the flow rate of the 
cooling medium which passes through the cooling-medium passage 62 of the buffer 
tank 1 8 decreases according to a temperature gradient, the interior temperature 
TTANK of a tank will rise. 

[0037] And if step S1 16,1 18 and step S120 are followed, based on the elapsed time 
after a main switch is set to ON etc., it judges whether the fuel cell system 10 is in 
a system starting transition stage, or it is during continuation of steady operation 
(step S122). Here, without performing new processing, it escapes from a "return" 
and each above-mentioned processing is repeated noting that it will still be a 
system starting transition stage, if negative judgment is carried out. 
[0038] If affirmative judgment is carried out at step S122, since the fuel cell 
system 10 will escape from a system starting transition stage and will be during 
continuation of steady operation on the other hand, a value 1 is set to ON 
condition continuation flag FON (step S124). Thus, if FON=1, since affirmative 
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judgment will be carried out at step S105 of this subsequent routine (refer to 
drawing 3 ), it will continue, by the time a value 1 is set to FON at this step S124, 
and system starting transition stage processing which consists of the above- 
mentioned processing to step S1 12-1 24 is performed repeatedly. 
[0039] While the fuel cell system 10 is in a system starting transition stage, the 
temperature up of the temperature TPEFC near the electrolyte membrane is 
carried out with operation of PEFC12. Therefore, by repeating the system starting 
transition stage processing which consists of step S1 12-124 in the meantime, 
temperature up control of the buffer tank 1 8 is carried out from the original 
temperature so that the interior temperature TTANK of a tank may turn into 
temperature only with predetermined temperature (alpha) lower than the 
temperature TPEFC near the electrolyte membrane of PEFC12. For this reason, 
when the fuel cell system 10 is in a system starting transition stage, the hydrogen 
gas (before or after about 260 degrees C) which flowed into the buffer tank 18 is 
made into the interior temperature TTANK of a tank which rose cdllectively to the 
rise of the temperature TPEFC near the electrolyte membrane while considering as 
the interior temperature TTANK of a tank which is temperature only with 
predetermined temperature (alpha) lower than the temperature TPEFC near the 
electrolyte membrane of PEFC12 through heat exchange with a cooling medium. 
Therefore, in the buffer tank 18, the steam in hydrogen gas is made into the 
saturation state in the temperature below TPEFC, and a superfluous steam is 
solidified and serves as waterdrop within the buffer tank 18. Moreover, the water 
vapor content in the hydrogen gas supplied to PEFC12 will increase to the rise of 
the temperature TPEFC near the electrolyte membrane collectively. 
[0040] Therefore, from the gas discharge port 52 of the buffer tank 18, the 
hydrogen gas intermingled by the saturation state is supplied to PEFC12 in a 
steam at temperature only with predetermined temperature (alpha) lower than the 
temperature TPEFC near the electrolyte membrane of PEFC12. For this reason, 
while moisture is not supplied to PEFC12 as waterdrop, inside a cell, a steam 
condenses and does not waterdrop-ize in the system starting transition stage of 
the fuel cell system 10. And it can combine with the temperature up of PEFC12, 
and the interior temperature TTANK of a tank in the buffer tank 18 can be raised. 
[0041] Thus, in step S124 of system starting transition stage processing if FON=1, 
even if it is at the time of termination of system starting transition stage 
processing, by this next routine, affirmative judgment will be conjointly carried out 
to it being System ON at step S105 following the affirmative judgment of step 
S100. And it can be said that the fuel cell system 10 is in the condition under 
continuation of steady operation which ON condition is continuing in response to 
this affirmative judgment. Therefore, if it shifts to processing (step S130) at the 
time of system steady operation which consists of two or more processings 
described below in this case and the processing concerned is completed, it will 
escape from a "return" and the above-mentioned processing will be repeated. 
[0042] At the time of system steady operation of this step S130, by processing, as 
shown in drawing 5 , the output voltage V and the impedance Z of PEFC12 are first 
inputted from a voltmeter 74 and an impedance meter 76 (step S132). 
[0043] If the solid-state polyelectrolyte film of PEFC12 is in a moderate damp or 
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wet condition, since good electrical conductivity (ion conductivity) will be 
demonstrated, if the water content of the solid-state polyelectrolyte film becomes 
excessive, the output of PEFC12 will decline. Moreover, even if the electrode 
surface joined to this electrolyte membrane is blockaded with waterdrop, since 
transparency of the hydrogen gas to the film is checked, the output of PEFC12 
declines too. That is, in the case of these both, it is the case where the damp or 
wet condition inside a cell is the excess of moisture, and if it results in the 
condition of this excess of moisture, the output voltage V of PEFC12 will decline. 
And if it becomes the excess of moisture in this way, it is known that the 
impedance Z of PEFC12 will fall. If the damp or wet condition inside a cell becomes 
insufficient [ moisture ] on the other hand and the water content of the solid-state 
polyelectrolyte film falls, while the output voltage V of PEFC12 declines, it is 
known that an impedance Z will rise. 

[0044] Therefore, from the output voltage V of PEFC12 inputted at step S132, and 
an impedance Z, at step S134 following step S132, the damp or wet condition of 
the PEFC12 interior is proper, or it judges whether they are the excess of 
moisture (getting wet too much), or the lack of moisture (getting dry too much). At 
this step S134, fixed maintenance of the flow rate of the positive crankcase 
ventilation valve 65 of the cooling medium of the buffer tank 18 is carried out 
noting that modification of the interior temperature TTANK of a tank in the buffer 
tank 18 is unnecessary in order for PEFC12 to continue proper operation if it 
judges that the damp or wet condition inside a cell is proper (step S136). 
Therefore, it is maintained by the temperature when judging that the interior 
temperature TTANK of a tank has a damp or wet condition inside a cell in a proper 
condition. For this reason, in the buffer tank 18, a constant rate solidifies and 
waterdrop-izes the steam in the flowing hydrogen gas, and the water vapor 
content intermingled in hydrogen gas turns into a quantum. After that, it escapes 
from a "return" and the above-mentioned processing is repeated. 
[0045] On the other hand, when it is judged that it is the excess of moisture which 
the damp or wet condition of the PEFC12 interior described above from output 
voltage V and an impedance Z at step S134, drive control of the positive 
crankcase ventilation valve 65 of the cooling medium of the buffer tank 18 is 
carried out at a flow rate increase side (step S138). Under the present 
circumstances, the control signal which contrasts the output voltage V inputted 
into the positive crankcase ventilation valve 65 at output voltage V and an 
impedance Z, and step S132 in case the damp or wet condition inside a cell is in a 
proper condition, and an impedance Z, and is acquired is outputted, and drive 
control of the positive crankcase ventilation valve 65 is carried out so that extent 
of the excess of moisture is large, and it may become many flow rates. For this 
reason, since the flow rate of the cooling medium which passes through the 
cooling-medium passage 62 of the buffer tank 18 increases according to extent of 
the excess of moisture, the interior temperature TTANK of a tank will descend. 
Consequently, in the buffer tank 18, many amounts solidify and waterdrop-ize the 
steam in the flowing hydrogen gas, and since the water vapor content intermingled 
in hydrogen gas decreases, the water vapor content in hydrogen gas becomes less 
than before. And after step S136, it escapes from a "return" and the above- 
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mentioned processing is repeated. 

[0046] Thus, if it is made in charge of the interior temperature TTANK of a tank 
descending, increase control of the cooling-medium flow rate is carried out so that 
the temperature change of the interior temperature TTANK of a tank 
accompanying the increase of a flow rate of a cooling medium may become about - 
10 degrees C of maxes to the temperature TPEFC near the electrolyte membrane. 

[0047] Moreover, when it is judged that the moisture which the damp or wet 
condition of the PEFC12 interior described above from output voltage V and an 
impedance Z at step S134 is insufficient, drive control of the positive crankcase 
ventilation valve 65 of the cooling medium of the buffer tank 18 is carried out at a 
flow rate reduction side (step S140). Under the present circumstances, the control 
signal which contrasts the output voltage V inputted into the positive crankcase 
ventilation valve 65 at output voltage V and an impedance Z, and step S152 in 
case the damp or wet condition inside a cell is in a proper condition, and an 
impedance Z, and is acquired is outputted, and drive control of the positive 
crankcase ventilation valve 65 is carried out at a flow rate reduction side, so that 
extent with insufficient moisture is large. For this reason, since the flow rate of the 
cooling medium which passes through the cooling-medium passage 62 of the buffer 
tank 18 decreases according to extent with insufficient moisture, the interior 
temperature TTANK of a tank will rise. Consequently, in the buffer tank 18, the 
steam in the flowing hydrogen gas carries out little deer coagulation, and does not 
waterdrop-ize, but the water vapor content intermingled in hydrogen gas seldom 
decreases. That is, the water vapor content in hydrogen gas increases more than 
before. And after step S140, it escapes from a "return" and the above-mentioned 
processing is repeated. 

[0048] Thus, if it is made in charge of the interior temperature TTANK of a tank 
rising, reduction control of the cooling-medium flow rate is carried out so that the 
temperature change of the interior temperature TTANK of a tank accompanying 
the increase of a flow rate of a cooling medium may become about +5 degrees C of 
maxes to the temperature TPEFC near the electrolyte membrane. 
[0049] Therefore, since processing is repeated at the time of steady operation 
which consists of step S1 32-1 40 when PEFC12 is in steady operation, according 
to the damp or wet condition inside a cell, temperature control of the interior 
temperature TTANK of a tank of the buffer tank 18 is carried out. For this reason, 
when PEFC12 is in a steady operation condition, since temperature control of the 
hydrogen gas (before or after about 260 degrees C) which flowed into the buffer 
tank 18 is carried out through heat exchange with the cooling medium in the buffer 
tank 18, that amount of mixture is adjusted according to the damp or wet condition 
inside a cell through coagulation [ in / in the steam in hydrogen gas / the buffer 
tank 18 ]. 

[0050] Therefore, from the gas discharge port 52 of the buffer tank 1 8, if the damp 
or wet condition inside a cell is the excess of moisture, hydrogen gas with few 
amounts of steam mixture than before will be supplied to PEFC1 2, and the excess 
of moisture will be canceled. Moreover, if moisture is insufficient, hydrogen gas 
with more amounts of steam mixture than before will be supplied to PEFC12, and 
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the lack of moisture will be canceled. And if the excess of moisture or the lack of 
moisture is canceled, the intermingled hydrogen gas will continue the steam of a 
constant rate, and PEFC12 will be supplied. 

[0051] And since accommodation of such an amount of steam mixture is 
performed through removal of the steam which passed through the coagulation and 
waterdrop-ization of the steam in hydrogen gas in the buffer tank 18, in the 
hydrogen gas supplied to PEFC12, moisture is intermingled as a steam, and 
moisture is not supplied to PEFC12 with hydrogen gas as waterdrop. 
[0052] When the fuel cell system 10 is in ON condition of a system, although drive 
control of PEFC12 contained in the system concerned, the methanol reformer 20, 
and the buffer tank 18 is carried out as described above, the fuel cell system 10 
results [ from ON condition of a system ] in an OFF condition in response to ON 
of OFF of a main switch, an emergency stop switch, etc. Then, as shown in drawing 
3 , at step S100 of this routine, negative judgment is carried out and it shifts to the 
following step S145. 

[0053] When the fuel cell system 10 is in an OFF condition, even if the OFF 
condition of the case where it changes to an OFF condition from ON condition 
which the fuel cell system 10 described above, and a system may be continuing 
and it is the case where they are these both, negative judgment is drawn at step 
S100. Then, at step S145 following the negative judgment of step S100, it judges 
again whether the value of ON condition continuation flag FON is 1 that it should 
judge whether it is in which OFF condition. In addition, also when each [ others 
and ] device, for example, PEFC12 and the methanol reformer 20, when a system 
is in an OFF condition and all the devices that constitute a system serve as OFF, 
and buffer tank 18 grade are in an OFF condition, it corresponds. 
[0054] And if negative judgment (FON=0) is carried out at this step S145, since 
this ON condition continuation flag FON will not be made into a value 1 only in the 
system starting transition stage processing after ON of a system, it is the case 
where it is continuing from the beginning with FON=0 (i.e., the OFF condition of the 
fuel cell system 10). Therefore, when negative judgment is carried out at step 
S145, it escapes from a "return" and the above-mentioned processing is repeated. 

[0055] However, since it is the case where the condition of the fuel cell system 10 
changes to an OFF condition from ON condition when affirmative judgment is 
carried out at step S145 (FON=1), it shifts to the system stop transition stage 
processing (step S150) which consists of two or more processings described 
below. And if the processing concerned is completed, it will escape from a "return" 
and the above-mentioned processing will be repeated. While this system stop 
transition stage processing is in OFF of a main switch in this system stop 
transition stage for the purpose of stopping the fuel cell system 10 which was 
under operation till then in the good condition in consideration of the time of that 
reboot, lowering gradually temperature TPEFC near the electrolyte membrane of 
PEFC12 in OFF of a main switch (descent) is also taken into consideration. 
[0056] If it explains in more detail, each configuration equipment of PEFC12, the 
methanol reformer 20, and the fuel cell system 10 of buffer tank 18 grade will not 
be altogether set to OFF uniformly in OFF of a main switch. And while preventing 



http://www4/ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/10/25 



JP.07-226224.A [EXAMPLE] 



10/17 /<— v 



that the residue gas intermingled in the steam flows into PEFC12 from the 
methanol reformer 20 interlocked and stopped by not setting each configuration 
equipment to OFF uniformly at OFF of the switch concerned, and a steam 
condenses within PEFC12 In order to aim at removal of the excessive steam in the 
residue gas, while after OFF of a main switch is for a while, it controls to combine 
the interior temperature TTANK of a tank of the buffer tank 18 with the fall of the 
temperature TPEFC near the electrolyte membrane of PEFC12, and to reduce it. 
[0057] That is, to be shown in drawing 6 , the interior temperature TTANK of a 
tank is similarly followed even with step S1 12-1 20 in system starting transition 
stage processing at descent of the temperature TPEFC near the electrolyte 
membrane, and it controls by system stop transition stage processing of this step 
S150. First, the interior temperature TTANK of a tank and the temperature TPEFC 
near the electrolyte membrane are inputted (step S152), both temperature is 
measured after that (step S154), and it judges whether the interior temperature 
TTANK of a tank is temperature higher than the temperature TPEFC near the 
electrolyte membrane. 

[0058] Here, if affirmative judgment is carried out, control-objectives temperature 
of the internal temperature of the buffer tank 18 will be made into the temperature 
TPEFC near the electrolyte membrane of PEFC12 inputted at step S152, and drive 
control of the positive crankcase ventilation valve 65 of the cooling medium of the 
buffer tank 18 will be carried out at a flow rate increase side according to the 
difference of the temperature TPEFC near the electrolyte membrane, and the 
interior temperature TTANK of a tank (step S156). Under the present 
circumstances, the control signal according to the temperature gradient of TPEFC 
and TTANK is outputted to a positive crankcase ventilation valve 65, and drive 
control of the positive crankcase ventilation valve 65 is carried out so that a 
temperature gradient is large, and it may become many flow rates. For this reason, 
since the flow rate of the cooling medium which passes through the cooling- 
medium passage 62 of the buffer tank 18 increases according to a temperature 
gradient, the interior temperature TTANK of a tank will descend. In addition, if step 
S156 is followed, the below-mentioned step S162 is performed. 
[0059] On the other hand, when negative judgment is carried out at step S154, it 
judges whether the difference of TPEFC and TTANK is below the predetermined 
value alpha (step S158). That is, if negative judgment is carried out at step S154, it 
will be TTANK<=TPEFC, but if it explains to a detail more, it will judge whether the 
temperature gradient is proper or the interior temperature TTANK of a tank is not 
too low compared with the temperature TPEFC near the electrolyte membrane. If 
affirmative judgment is carried out at this step S158, the interior temperature 
TTANK of a tank is below the temperature TPEFC near the electrolyte membrane, 
and it will shift to the below-mentioned step S162 noting that it does not have to 
carry out modification control of the interior temperature TTANK of a tank, since 
that temperature gradient is proper. 

[0060] On the other hand, if negative judgment is carried out at step S158, 
although the interior temperature TTANK of a tank is below the temperature 
TPEFC near the electrolyte membrane, TTANK will be too low compared with 
TPEFC. Therefore, drive control of the positive crankcase ventilation valve 65 of 
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the cooling medium of the buffer tank 1 8 is carried out at a flow rate reduction 
side in order to carry out the temperature up of the interior temperature TTANK 
of a tank so that the temperature TPEFC near the electrolyte membrane may be 
approached (step S160). Under the present circumstances, the control signal 
according to the temperature gradient of TPEFC and TTANK is outputted to a 
positive crankcase ventilation valve 65, and drive control of the positive crankcase 
ventilation valve 65 is carried out so that a temperature gradient is large, and it 
may become a decrease of a flow rate. For this reason, since the flow rate of the 
cooling medium which passes through the cooling-medium passage 62 of the buffer 
tank 18 decreases according to a temperature gradient, the interior temperature 
TTANK of a tank will rise. 

[0061] And if step S1 56,1 58 and step S160 are followed, based on the elapsed time 
after a main switch is set to OFF etc., it judges whether the fuel cell system 10 is 
in a system stop transition stage, or it is during continuation of a halt (step SWS2). 
Here, without performing new processing, it escapes from a "return" and each 
above-mentioned processing is repeated noting that it will still be a system stop 
transition stage, if negative judgment is carried out. 

[0062] If affirmative judgment is carried out at step S162, since the fuel cell 
system 10 will halt be under continuation from having escaped from the system 
stop transition stage and having resulted during continuation of a halt, or the 
beginning on the other hand, a value 0 is set to ON condition continuation flag FON 
(step S164). Thus, if FON=0, since negative judgment will be carried out at step 
S105 of this subsequent routine (refer to drawing 3 ), it will continue, by the time a 
value 0 is set to FON at this step S164, and system stop transition stage 
processing which consists of the above-mentioned processing to step S1 52-1 64 is 
performed repeatedly. 

[0063] Therefore, since the system stop transition stage processing which 
consists of step S1 52-1 64 is repeated and the temperature TPEFC near the 
electrolyte membrane falls gradually in the meantime while the fuel cell system 10 
is in a system stop transition stage, temperature fall control of the buffer tank 18 
is carried out from the temperature under continuation of operation so that the 
interior temperature TTANK of a tank may turn into temperature only with 
predetermined temperature (alpha) lower than the temperature TPEFC near the 
electrolyte membrane of PEFC12. For this reason, when a system is made into an 
OFF condition in response to OFF of a main switch etc., the residue gas which 
flowed into the buffer tank 18 is made into the interior temperature TTANK of a 
tank which is temperature lower than the temperature TPEFC near the electrolyte 
membrane of PEFC12 through heat exchange with a cooling medium. And the 
temperature TPEFC near the electrolyte membrane descends gradually in this 
case. Therefore, the residue gas which flowed into the buffer tank 18 is made into 
the interior temperature TTANK of a tank which descended collectively to descent 
of the temperature TPEFC near the electrolyte membrane. Consequently, in the 
buffer tank 1 8, the steam in residue gas is made into the saturation state in 
temperature lower than TPEFC, and a superfluous steam is solidified, serves as 
waterdrop within the buffer tank 18, and is removed out of the path of the 
hydrogen gas supply duct 16. Moreover, to descent of the temperature TPEFC 
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near the electrolyte membrane, the water vapor content in the residue gas 
supplied to PEFC12 will be combined, and will decrease. 

[0064] Therefore, from the gas discharge port 52 of the buffer tank 18, the residue 
gas intermingled by the saturation state is supplied to PEFC12 in a steam at 
temperature only with predetermined temperature (alpha) lower than the 
temperature TPEFC near the electrolyte membrane of PEFC12 at that time. For 
this reason, in the case of a system stop, while moisture is not supplied as 
waterdrop, since it is TPEFOTTANK, inside a cell, a steam condenses and does 
not waterdrop-ize. Therefore, in the case of a system stop, moisture does not 
remain as waterdrop inside a cell. 

[0065] As explained above, in the fuel supply system of the fuel cell of this 
example, accommodation of the amount of steam mixture in the hydrogen gas 
which supplies moisture as a steam is performed to PEFC12 through removal of 
the steam which passed through accommodation of the interior temperature 
TTANK of a tank of the buffer tank 18. Consequently, according to the fuel supply 
system of the fuel cell of this example, accommodation of the amount of steam 
mixture in hydrogen gas can be ensured, and stabilization of the output of a fuel 
cell can be attained. 

[0066] Moreover, in the fuel supply system of the fuel cell of this example, in the 
case of a system stop, moisture is not supplied to PEFC12 as waterdrop, but the 
coagulation of the steam in the gas in PEFC12 is avoided. For this reason, 
according to the fuel supply system of the fuel cell of this example, degradation of 
the catalyst which in the case of the system stop moisture did not remain as 
waterdrop inside the cell and was applied at the interface of the solid-state 
poly electrolyte film / electrode zygote of PEFC12, the corrosion of the gas piping 
in PEFC12, etc. are certainly avoidable. 

[0067] Moreover, even if it is in the case of a system stop, moisture is supplied as 
a steam. Therefore, according to the fuel supply system of the fuel cell of this 
example, the so-called dry rise of the unprepared solid-state polyelectrolyte film 
can be avoided, and the starting characteristic at the time of a reboot can be 
raised. 

[0068] Furthermore, in the fuel supply system of the fuel cell of this example, 
moisture is not supplied to PEFC12 as waterdrop in the starting transition stage of 
a system, but, moreover, the coagulation of the steam in the hydrogen gas in 
PEFC12 is avoided. For this reason, since according to the fuel supply system of 
the fuel cell of this example the electrode surface joined to the solid-state 
polyelectrolyte film of PEFC12 is not blockaded with waterdrop and transparency 
of the hydrogen gas to the film is not checked, while being able to raise the 
starting characteristic, proper output voltage can be obtained within an early stage 
from the early stages of starting. 

[0069] Moreover, it is a saturation state about the steam in hydrogen gas, and the 
rise of the temperature TPEFC near the electrolyte membrane is made to increase 
the amount to the starting transition stage of a system collectively. Therefore, 
according to the fuel supply system of the fuel cell of this example, PEFC12 can 
be more quickly made steady operation through rationalization of the damp or wet 
condition inside the cell over between the rises of the temperature TPEFC near 
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the electrolyte membrane. 

[0070] In addition, when PEFC12 is in steady operation, even if it is, moisture is 
not supplied to PEFC12 as waterdrop, but the hydration to the solid-state 
polyelectrolyte film of PEFC12 is provided with the fuel supply system of the fuel 
cell of this example with the steam of a saturation state. For this reason, since 
according to the fuel supply system of the fuel cell of this example the electrode 
surface joined to the solid-state polyelectrolyte film of PEFC12 is not blockaded 
with waterdrop and transparency of the hydrogen gas to the film is not checked, 
the output stabilized through a smooth advance of the electrode reaction at the 
time of steady operation can be obtained. 

[0071] Moreover, in the fuel supply system of the fuel cell of this example, when 
PEFC12 is in steady operation, the amount of mixture of the steam in hydrogen 
gas is . adjusted according to the damp or wet condition inside a cell. For this 
reason, according to the fuel supply system of the fuel cell of this example, the 
interior of a cell can obtain the output canceled and stabilized [ lack / of 
moisture / the excess of moisture of a through lever, or ] in adjustment of the 
amount of steam mixture in hydrogen gas, even if the output of PEFC12 falls to 
the excess of moisture, or the lack of moisture very much. 

[0072] Here, an evaluation trial with the fuel supply system (conventional example) 
with which the above-mentioned accommodation of the fuel supply system of this 
example and the amount of steam mixture is not performed, but the amount of 
steam mixture supplies the hydrogen gas of regularity (the amount of steam 
mixture required for a steady state) is explained. This evaluation trial was 
performed by measuring that output for every elapsed time from starting, when the 
output at the time of steady operation of PEFC1 2 (current value) was set to 100. 
The result is shown in drawing 7 . 

[0073] According to the fuel supply system of this example, the output rose 
smoothly from the time of starting, and when 1 5 minutes passed, about 90% of 
output at the time of a stationary was able to be obtained so that clearly from this 
drawing 7 . And about 100% of output was able to be continued and obtained after 
30-minute progress. However, in the conventional example, although the output 
started rapidly in early stages of starting, the output declined gradually after 10- 
minute progress. And the output at the 10-minute progress time was only about 
67% at the time of a stationary. Therefore, according to the fuel supply system of 
this example, it became clear that the stable output could be obtained. In addition, 
the situation of the output observed with the fuel supply system of the 
conventional example can be explained as follows. 

[0074] In the conventional example, since the amount of steam mixture is not 
adjusted, although the temperature is low to a fuel cell, a lot of steams are 
supplied to it. For this reason, cell resistance falls temporarily and an output is 
improved rapidly. However, after that, it solidifies and waterdrop-izes inside a fuel 
cell, and an electrode is blockaded or a superfluous steam causes the rise of cell 
resistance. For this reason, an output declines gradually, without going up to the 
output at the time of a stationary. 

[0075] Moreover, according to the fuel supply system of the fuel cell of this 
example, there are the following advantages. That is, the water which the steam 
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waterdrop-ized is returned to a water tank 30 through the water cycle duct 60 
with the pump 58 for circulation by the buffer tank 18, and it is made to circulate 
in the fuel supply system of the fuel cell of this example as water supplied to the 
methanol reformer 20. For this reason, according to the fuel supply system of the 
fuel cell of this example, the use effectiveness of water can be raised. 
[0076] Next, other examples are explained. First, the fuel supply system of the 2nd 
example is explained. That configuration is different at the point made into the 
oxygen content gas (air) to which the cooling medium of the buffer tank 18 in the 
fuel cell system 10 which described above the fuel supply system of this 2nd 
example is supplied by PEFC12 through the oxygen gas supply line 14. That is, as 
shown in drawing 8 , the feeding pump 80 of air is formed in the oxygen gas supply 
line 14 which supplies air to PEFC12 from that upstream, and let this oxygen gas 
supply line 14 be the branched pipes 14a and 14b which join on the lower stream of 
a river of the buffer tank 1 8 on the lower stream of a river of the pump concerned. 
The positive crankcase ventilation valves 81 and 82 which adjust the flow rate 
which passes through the duct concerned are formed in each branched pipes 14a 
and 14b. In addition, as a feeding pump 80, the atmospheric-air pressurization 
feeder by the compressor can be illustrated. Moreover, out of the feeding pump 80, 
the gas transfer unit which used for example, the high-pressure air chemical 
cylinder and the liquid air tank can also be used. 

[0077] It connects with the external piping 63 (refer to drawing 2 ) of the buffer 
tank 18, and while the air which passes this branched pipe 14b acts as the 
connoisseur of the cooling-medium passage 62 of the buffer tank 18, heat 
exchange with hydrogen gas is presented with branched pipe 14b of the side in 
which the positive crankcase ventilation valve 82 was formed. Moreover, the 
humidifier 83 which humidifies the air which passes through a duct in this oxygen 
gas supply line 14 is formed in the juncture lower stream of a river of each 
branched pipe, in addition — if this humidifier 83 can humidify the air which passes 
through a duct — **** — a configuration [ like ] may be used, and although it lets 
the humidifier of the method which atomizes water besides the humidifier by the 
bubbling method in a direct gas air current, and gas-like water (steam) pass, liquid- 
like water may adopt which humidifiers, such as a humidifier of the method 
humidified using the porous membrane which it does not let pass. Thus, when air 
temperature falls by humidifying with a humidifier 83, the air which carried out the 
temperature up to predetermined temperature can be supplied to PEFC12 by using 
a heating means together with a humidifier. 

[0078] With the fuel supply system of the 2nd example of the above-mentioned 
configuration, the flow rate of the air which passes through the cooling-medium 
passage 62 of the buffer tank 18 can be adjusted by controlling the flow rate by 
carrying out drive control of the positive crankcase ventilation valves 81 and 82 of 
each branched pipes 14a and 14b with the control signal from an electronic control 
70, for example. For this reason, according to the fuel supply system of the 2nd 
example, in addition to stabilization of the fuel cell output by accommodation of the 
amount of steam mixture in the hydrogen gas through accommodation of the 
interior temperature of a tank of the buffer tank 18, the air which carried out the 
temperature up by the buffer tank 18 can be supplied to PEFC12. Therefore, the 
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output which made electrode reaction further carried out smoothly, and was 
stabilized can be obtained through temperature up accommodation of air 
temperature. Moreover, the special equipment for carrying out the temperature up 
of the air supplied to PEFC12 is not needed, but simplification of a configuration 
can be attained. 

[0079] Next, the fuel supply system of the 3rd example is explained. That 
configuration is different at the point which used as the cooling water of PEFC12 
the cooling medium of the buffer tank 18 in the fuel cell system 10 which described 
above the fuel supply system of this 3rd example. That is, as shown in drawing 9 , 
the cooling water pump 85 which adjusts the cooling water flow rate of the 
cooling-water-flow duct 84 according to the temperature TPEFC near the 
electrolyte membrane of PEFC12 which the cell side temperature sensor 72 (refer 
to drawing 1 ) detected, and the radiator 86 which cools the cooling water of the 
duct concerned to predetermined temperature through heat dissipation 
(maintenance) are formed in the cooling-water-flow duct 84 which carries out 
circulation supply of the cooling water in the cooling water passage which PEFC12 
does not illustrate. Moreover, the tank cooling-water-flow duct 87 connected to 
the external piping 63 (refer to drawing 2 ) of the buffer tank 18 is established in 
the cooling-water-flow duct 84 so that it may branch from the cooling-water-flow 
duct 84 on the lower stream of a river of a cooling water pump 85 and the cooling- 
water-flow duct 84 may be joined in the upstream of a radiator 86. And the 
positive crankcase ventilation valve 88 which adjusts the flow rate which passes 
through the duct concerned is formed in this tank cooling-water-flow duct 87. 
[0080] Therefore, while the fuel cell cooling water which passes through the tank 
cooling-water-flow duct 87 acts as the connoisseur of the cooling-medium 
passage 62 of the buffer tank 1 8, heat exchange with hydrogen gas is presented. 
For this reason, with the fuel supply system of the 3rd example, the flow rate of 
the cooling water which passes through the cooling-medium passage 62 of the 
buffer tank 1 8 can be adjusted by carrying out drive control of the positive 
crankcase ventilation valve 88 of the tank cooling-water-flow duct 87 with the 
control signal from an electronic control 70. Consequently, according to the fuel 
supply system of the 3rd example, like the 1st example mentioned already, the 
amount of steam mixture in hydrogen gas can be adjusted through accommodation 
of the interior temperature of a tank of the buffer tank 18, and stabilization of a 
fuel cell output can be attained. Moreover, the special equipment only for supplying 
the heat exchange medium in the buffer tank 18 is not needed, but simplification of 
a configuration can be attained. 

[0081] Next, the fuel supply system of the 4th example is explained. That 
configuration is different at the point using the air dryer from which the fuel supply 
system of this 4th example contains water absorbing polymer resin, a porous body 
particle, etc., adsorbs the steam in gas at these instead of the buffer tank 18 which 
waterdrop[ coagulation and ]-izes the steam in hydrogen gas by heat exchange, 
and adjusts the amount of steam mixture in hydrogen gas, and the steam in 
hydrogen gas is removed. That is, as shown in drawing 10 , let the hydrogen gas 
supply ducts 16 which supply hydrogen gas to PEFC12 be the branched pipes 16a 
and 16b which branch on the lower stream of a river of the methanol reformer 20, 
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and join between the methanol reformer 20 and PEFC12 in PEFC12 this side. The 
positive crankcase ventilation valves 89 and 90 which adjust the flow rate which 
passes through the duct concerned are formed in each branched pipes 16a and 
16b. And the air dryer 91 from which the steam in gas is adsorbed on the lower 
stream of a river of a positive crankcase ventilation valve 90, and the steam in 
hydrogen gas is removed is formed in branched pipe 16b. This air dryer 91 has the 
capacity which dehumidifies a fixed steam per [ which passes the equipment 
concerned ] unit flow rate of hydrogen gas with the amount and property of the 
water absorbing polymer resin to build in. For this reason, the amount of steam 
removal can be adjusted by changing the flow rate of the hydrogen gas which 
passes an air dryer 91. 

[0082] In the fuel supply system of the 4th example of the above-mentioned 
configuration, the amount of steam mixture in the hydrogen gas which each 
branched pipe joins and results in PEFC12 can be adjusted through the steam 
removal by the air dryer 91 by controlling the flow rate by carrying out drive 
control of the positive crankcase ventilation valves 89 and 90 of each branched 
pipes 16a and 16b with the control signal from an electronic control 70, for 
example. For this reason, according to the fuel supply system of the 4th example, 
stabilization of a fuel cell output can be attained. In addition, the air dryer which 
has different dehumidification capacity from the air dryer 91 of branched pipe 16b 
can be formed in the lower stream of a river of a positive crankcase ventilation 
valve 89 also at branched pipe 16a, and it can also constitute so that drive control 
of the positive crankcase ventilation valves 89 and 90 of each branched pipes 1 6a 
and 16b may be carried out with the control signal from an electronic control 70. 
[0083] Although one example of this invention was explained above, as for this 
invention, it is needless to say that it can carry out in the mode which becomes 
various in the range which is not limited to such an example at all and does not 
deviate from the summary of this invention. 

[0084] for example, system stop transition stage processing — setting — the 
interior temperature TTANK of a tank — below the temperature TPEFC near the 
electrolyte membrane — the temperature gradient — being proper (alpha) — 
temperature fall control was carried out so that it might become, but (step 
S1 58,1 60) it can also constitute so that it may become the temperature below the 
temperature TPEFC near the electrolyte membrane and temperature fall control of 
the interior temperature TTANK of a tank may be carried out. That is, what is 
necessary is to skip step S158 in system stop transition stage processing, and just 
to shift to step S160, when negative judgment is carried out at step S154. 
[0085] In addition, although the amount of steam mixture in hydrogen gas was 
adjusted by removing out of a hydrogen gas pipe way, in order to attain 
stabilization of the output of a fuel cell, steam removal and steam mixing can be 
used together and it can also constitute from an above-mentioned example as 
follows. 

[0086] Namely, are the fuel supply system which supplies this hydrogen gas, and 
steam reforming of the hydrocarbon compound is carried out to the fuel cell which 
makes hydrogen gas fuel gas. A reforming means to generate hydrogen gas in the 
state of mixture of a steam, and a supply means to supply the this generated 
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hydrogen gas to said fuel cell with said steam, An operational status detection 
means to detect the operational status of said fuel cell, and a damp or wet 
condition judging means to judge the damp or wet condition of said fuel cell based 
on the this detected operational status, It has the amount increase-and-decrease 
of steam mixture means of accommodation which carries out increase and 
decrease of the amount of steam mixture in the hydrogen gas supplied to said fuel 
cell of accommodation according to said judged damp or wet condition. 
[0087] In this case, the amount increase-and-decrease of steam mixture means of 
accommodation which carries out increase and decrease of the amount of steam 
mixture of accommodation is realized by using together the steam stripper of the 
buffer tank 18 in each above-mentioned example, or air dryer 91 grade, and steam 
mixing equipments, such as humidification equipment. 

[0088] With the fuel supply system of this fuel cell, in adjusting the amount of 
steam mixture in the hydrogen gas supplied to a fuel cell, a steam is mixed into 
hydrogen gas or increase and decrease of the amount of steam mixture of 
accommodation are carried out by removing. And this increase and decrease of 
adjustment are performed according to the damp or wet condition of the fuel cell 
judged based on the operational status of a fuel cell. For this reason, if the 
humidity of a fuel cell is excessive, the amount of steam mixture in the hydrogen 
gas supplied can be adjusted fewer by removal of a steam, and the excess of 
humid can be avoided. On the other hand, if the humidity of a fuel cell is 
insufficient, more amounts of steam mixture in the hydrogen gas supplied can be 
adjusted by addition of a steam, and the lack of humid can be avoided. 
Consequently, the output which let Lycium chinense pass at the suitable damp or 
wet condition, and was stabilized in the fuel cell can always be obtained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the fuel cell system which applied the fuel supply 
system of the 1st example. 

[Drawing 2] The outline sectional view of the buffer tank 18 in the fuel supply 
system of the 1 st example. 

[Drawing 3] The flow chart of the fuel cell system operation routine performed in 
the fuel cell system 10. 

[Drawing 4] The detail flowchart of the system starting transition stage processing 
in a fuel cell operation routine. 

[Drawing 5] It is the detail flowchart of processing at the time of steady operation 
in a fuel cell operation routine. 

[Drawing 6] The detail flowchart of the system stop transition stage processing in 
a fuel cell operation routine. 

[Drawing 7] The graph which shows the result of evaluation with the fuel supply 
system of an example, and the fuel supply system of the conventional example. 
[Drawing 8] The important section block diagram of the fuel cell system which 
applied the fuel supply system of the 2nd example. 

[Drawing 9] The important section block diagram of the fuel cell system which 
applied the fuel supply system of the 3rd example. 

[Drawing 10] The important section block diagram of the fuel cell system which 
applied the fuel supply system of the 4th example. 
[Description of Notations] 
10 — Fuel cell system 
12 — PEFC 

14 — Oxygen gas supply line 

14a f 14b — Branched pipe 

16 — Hydrogen gas supply duct 

16a, 16b — Branched pipe 

18 — Buffer tank 

20 — Methanol reformer 

26 — Methanol tank 

28 — Feeding pump 

30 — Water tank 

32 — Feeding pump 
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53 — Tanggu temperature sensor 
58 — Pump for circulation 
60 — Water cycle duct 

62 — Cooling-medium passage 

63 — External piping 

65 — Positive crankcase ventilation valve 

66 — Spherical packing object 
70 — Electronic control 

72 — Cell side temperature sensor 

74 — Voltmeter 

76 — Impedance meter 

80 — Feeding pump 

81 82 — Positive crankcase ventilation valve 

83 — Humidifier 

84 — Cooling-water-flow duct 

85 — Cooling water pump 

86 — Radiator 

87 — Tank cooling-water-flow duct 

88 — Positive crankcase ventilation valve 

89 90 — Positive crankcase ventilation valve 
91 — Air dryer 
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[BUS] P E F C 1 2 IC|± S ^**Xtt*S1 ; S& 1 4 An 

lei*, ^^x^roTK^ms^fi^isfin-r^/^^^T— 
$>9i8t. ^ ^y-;uait^M2 o<tA<igi+t>*vT 

$ 1 8<z>£>?rtBC;gJt£lSSirr&;:£-e* *a#xis 
aijfi^aiaai^©****^.* p e f c 1 2 ir«t&r 

3o 




(2) 



^ffl¥7-22 6 2 2 4 



[«ft»*©«.H] 

[ft*:®-!] *SS^X^«*4^i:-rS^«jtel-S 

#x * &ts-r ft & ^ -c . 

issttis-e^fa-r salt*® t „ 

SS£j* * *ifc*ft # x £H5E*3S& i: <b i icSJEamft 

u ftB«»«fti=ftft**ift**#*«t'©*jiift«fi 

ft£ WW «*»ftftttftJI»*«fc £ ft*, ft C *ft 

ft t r ft 

[fll*ft 2 ] 1 eft©tttttt&©ftftttftft« 

TfeoT, 

ftfttD LfcftlKtt»l=*^l^TBF1E«»ft*a>Sft«ft 
* ^JS-T ftafltttt>N£¥&4: „ 
ft«lft Lfcjgftttftl-fc C.TftE*ftftSttftM»¥« 
^SHtPt5«»*Si * ft*.ftft»«;6©ft*ttfttt 

a. 

[ft#« 3 ] fff$£ 1 Ett©tt*ft;&©ftttfttt£B 

TfcoT. 

friH*ft«Sffift«BS¥Kii. 

fiirE*ft:tfX©*i8l-iS:f+i=>*U *ft SI £ i: 

<.l=ftA-*-«ft««»i. 

ft««sw©rt«aflESft»-r*aflEiM«ffl t ft 
ft**B;fe©ftttttttSB. 

[flt*£4] M*ft3Ett©ftftftfe©ftftttttfta 

TfcoT. 

ffrGftftftft-f*. »IBft*4«ftl=ttft**t*ll***if 
XA<aaTftftt*&K£SftW^£©raT8fcX&A<fffc 
x.ftJ;5l=«^*H, 

mEaft#j«»f*. iTEaa*«ttsaar4frEi8** 
*#xft * «»-r ft t, ©t fcft K*tBft ©«***« 
a. 

[ftM©l*«ttftft] 
[O O O 1 ] 

i-««»Bfti=ft*ft#x*«ft*««*ftftaai::ft 
-fft. 

[O O O 2] 

[«£*©&«] -ftl=. **#X$*«#Xtt4«« 

ajfei*, 7KjR-r^->$H + ( X H20) ©7kfQ«jiTaija 
-i-ftaftfttftatsiru aasjs^ffiis^-a-ftfcto 

ft. =©*3fc«*ftfci*. raLxfta»a©aair«ty 

«*©t© (ft AMI. yA/ftSi 

ftttft&ft> *<feft*<. ft»©affii-fcLxTitft-rft« 
afifcc:£r±tt<. #«-cafT-*-ft«afi*&i±, jut© 
ay-efeft. 



&a (*mm : 

2 H2 -+4 H + +4 o- — <D 
tea (ftftft) : 

4 H + +4 e~ +02 -»2 H20 — © 
[0 0 0 3] -t-LT, Ptffil-ft»a^Tfcft*ft:tfXj!>< 
ft*S£*tfti:. KaT'li(D©E(5itA<3ttf LTtKJK-C^ 
>*<£j£-fft. -©±«Lt=7kft-f^->A^H+ ( X H 
20) ©ftfQttB-Cftftft (B*X#7-aftftftft-efc 

*iii@{*ft»^a»att) *aa •(&»> lthsics 
y. c©»aisft«^**fx, «-*iissn4«ftft**tT 
Lxftt. »aTf±©©£(BscA<-itff-rft. -©<D, <2>© 

a-r«=£i=ttft. 

[OOO 4] «*4m5fe©ft»Mli. *ft-ra-l/*t-tEL 

fc*iattftTi«aftAx6iisafti=««ft^S5a (bum 
rftaftjk. fta«T*»^&-rfttt«tftft. * 
fc. Hi*ft»^-fiftftaj&i=fflt>&*vftstt:*^a« 

Jtftl*, Bft«cSftttftKfc*U*ft#fcftftG»14 (-T 

*>»«tt) sft»rft*<. ft*ft*»ftT+«fc-f*> 
aattA<ft<bLTa«ftfcLT«ftL<c<<j:y % «ai= 

£oTteB«£J6£f?lt2t!:TL£5. ftfc. 
X^Tt^Zsftfttttfftfc-rftftfflfttfcft. C©fc 
«>, ftftlctt. «^**Xi:LT©7km**7.^fitfS-rft«t 

fc*ic. a^*a©*^«B#*si&-rft^sA<fcft. ce-o 
t, «*taa&f=i*. *nai-T*aaLfc7ks**x*<K« 
^*ssa *x & ftft * *tT l% * . 
[00 05] «Hftftfta*&*ftfttoft*;h.fc***i 
x*ft»«ai=«ft-*-4i=i*. a>*©^5iA<fey. at 

ftftttAfti: LT. *©«fc3'Sft«A<«fc<filt»+iTLx 
ft. juft©flMk*ftftftft**ftft* 
MLT*ft#x££j£-tftl-Sfcy . *9s—n,h*.b 
©aKKlClCttft^;UJ5JST&ftfc«). — jM=ft 

LTftT*M©*£ttftLTftftJE(S£iB::3-t*. £*J 

©TKi-te s-r ft a©7kssaiT7K*^7. ^ttis-r ft^jiT 

fcft. *fcs 4tlHl¥3-2 6 9 9 5 5TI;J\ ±fi£L-tc*. 
fttfXtBXftLTftaU »ja^©7k***X + lc*8i|4 

ftft©¥*re*«ftfcSMnu **»»»i= J: y ma l 

fc**:tf x *B«Bftl::«ft-*- ftftftj&qSftStiT ux 

ft. 

[0 0 0 6] 

[ftftfitftftLJ:3£-4-ftKB] L*xLfcA<e,. 
-JUI=&LT£?ft«©*€ttftL*5Htft©ttl|-cat 
ftRJt*iB^*-«*loa-r**ftl=tt. ft©J:?«:TJIft 

*<fcft. ft*.ii. £M*©ft£B£-rft«a. ft^aan 
©ma^s^iiiarftfctoici*. «ft«a©*«fti=a 

Aft^K £frft*#£7K^£tT&*&-f ft#£*<fcft. 
ioT> S»©^«l7k^«*SLT*ltS(E^ec*1±ft 
^»36<3&ft*V cSHSf5©jt?TSSlc«t- 3 TI±7Kft**x 
+ ©*«ftft*<ftttLfcy. ftftftft©ft«ttttl=J:-3 

t i**»ja^ tftot wmKMtfi**** ft a^-r ft t a 



(3) 



2 6 2 2 4 



[0 0 0 7] &ft&j£i-m^7ka>aa>iiMIJi6S 

S^iSlfi'ri)-<tt,^ItfeT*fe-5A^ ifccO.fcdfcJISA^ 
SHWTIiftu, ill*., «*S*M(Dil§@5£&'><lllzfTfc 
•51i^lcli. * £ J — Mztd LTTKcO^^SSA^tC < 
-Sfc*. &MKJS<B*P B 1£l£!t^fc£-l^b&*<Dj§£ 
ig&tfiiu zco-^bftigjW^mftroPS&i-tftlS;* 

[0008] — -ft* $^¥3-2 6 9 9 5 5lc£l^£;h 

Ib^S-Sdfctfffiirefcofc. m$EI-S63c^l?S 
2 5 0~3 0 0°0 -efcliCtliEHLt, RffMOAuiS 

i \* ? =5 - n CD* ic J; o T #X ic ft » £ =K * fc 
**i/<^5— ©TklrStflt L < ttSISfr. J: 
n > h □— ;U Lit < fc-i> £ I* 5 Pn1ffiA<feofc„ 

[ooo9] jitepam'S*^*-r-5>t=«)ic^ 

<b£SS;z.t£lMi:7ra<, 
[0 0 1 o] 

Tk^mSHtLT, 7Km^^7k^aa>;IS=RSS-C-^)iE-r 

t,i=tirE«»«*i::ttiM-*tti&*«£. net***.* 
[001 i] croit^ »*]a2ia«a)fi«!i4BM>(Ofi*it!4 



[oo 1 2] *fc. m*m3ttmomnn&o>i&n&& 
s«-ett. we**«se«EMitt*«r±, ftjE7kf?t#x 

[001 3] ctDig^-. is*«4sa«Ea>«»m5i!i<o«» 

ttl&SS-ei*. MEUffiSitli. f(rEJB**«&f=ttf&£ 

■rat, <©-<?& -a. 

[0 0 14] 

[ffcJB] J:E«»S£«*3IS#«iE«cofimS;fe<0« 

*fliaa«n»*«i=j:***fiw>iB{**aLT. 7ksi 

^lijthl^WI&S^-STk^T^X^OTk^ttTk^b-r-SCi: 

T7kA<7km**X i: i: t, IzfftiS**.* C fc I4ftl\, 
[0015] R*a2E*®K*!L*;&a>flmtitgS1B-e 

^^J^-T-S. -t L.T, *3§:tf;*.*©7ks£SlsE«aSS33S 

siicisc-cTkS^rx+oASisisfifiSKtis-etr-s. «fc 

oT. BS»S5l!ia>a5H*ai*<3k«-jia#1?fc*i.li7kJia;1 

[oo 1 e] m*m3mwi(»®nm&<D$*m&i&mmT- 

l±. 7k^**xco*5S8l=ISlte.4xfc^®§ISO)P , ?Si5;S)t* 

ticsitA-r-STk^TYxtfcoTk^m^, c©if§s«i? 

[0017] «*«4Ee©««aa*fl)a»«*S3SST? 
tt. st#n^> *»«ai=«tt**i*iBii#**x3i« 

t omst&zm. Lxmmmm ortspssssii 
»»«/ ! fei-tt*&**L*7kai*x<tJ£07k«Ra5Sffia 
^insp-r^o ccDfc«), Tkm^^OTTk^mssacois 

[O 0 1 8] 
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^68^7-2 2 6 2 2 4 



[0 0 19] gtjfcflaBfMI&i'XTAl Oft, @ftt§ 
»*fi«*t«ft (JUT* PEFCtUgft-f-S) 1 2 £4i 
<0I^«X, PEFC1 21=1*, 4*>n 

* & a- j* 5< y -;u£ **fli*it L-t»&ih.fc**#x 

5>>?18fc, ;U9feKS«2 OtA<Sltt>+LT 

<D-eBjK*;h,-ciN<i:i\, 

[0 0 2 0] PEFC12I*, a^'ftffiXR^tt 
©*ffi&(5£ii*T fLT, PEFC1 2f±, a 

[0021] > ^ y — ;ugfens* 2 o i± s /$ry — ju* 
>5» 2 6A>£Ej£7tf>:/2 8l=J;y y ;uo«*&£ 
Sh>\ Tk^f 3 0AnC,E26^>^3 2l=J;y*a>tt«S 

-t LT> y 5i y— ;U3HI»»20I4. 
a^^L-O^y— ;ut*i:<D3tHfi(6:$2 5 0-3 o 
0°C(D;SST«3lfTS-fc!--cy5iy— ;u£*Sft%KU ft 
;S (*)2 6 Otlfflfc) <C*3R#X£*lia.rojSSttS|-e 

77-$^ 1 a i=atUHl 4*t«. 
[0022] C©,fc-5l=7k5'>5' 3 Ofre>y5i/— jugfc 
St^«2 OI=7k£tt*S-r-5l=^fcoTI*. WTt-ISiB^-r 

s*lti**. o^y, y5"y-;u5ft!isa2 oiz«*&$ 

*ifc**<y 5< J -;U3tStg* 2 o T?7kHSiSiSt*H-C± 

(*ftft;g?E«) tfPEFCI 2©I?M!$ ($S*B#) 1= 
&g i: & y J: y t <fc 4 «fc 5 . 

y 5> y — 2 o -vO)7Ko«*&* t> i-» 

4. *S-r^lS, 2 6 0°C;fr£,PEF 

C1 2<J)51$EjaS (80-1 00°0 Ki&fttLfciSg. 

*©*ft»A<t&ffitt9S£fcy»**i&i=s y5fy-;u- 
[0023] y5iy-;u&Kgii2 0fri=*3i;tf;*A<j5i 

y tiB 7 7 — 5i >5» 1 8I±, 5< >5» flfflUDiSffi 



i±, y5*y-;ua&ltg«2 0j!>Ne>K£ (ft 2 e o°cfifi 

^?>pefci 2iz«i&r'5)7Kai**xjasi±, pefc 
1 2©5ltess (8o~i oo°c) i-ift^LfcSJS-efc 

[0 O 2 4] 0 2lZ^-r«fc-5l-, /<7 77- 51 >5» 1 8 
I*, &RM<7>*tt:!g3!S?4 0<D±T3S£. JtSP*/N-«p 
4 2. TbP*^^bS4 4flf, liie.^O'J>^4 6 

^S*-i±r7l?;u h 4 8 i=.fc y *ffiizi»«)f5titr^* 

*tTL>4. ±8S*/<-«P4 2|Z|±**X*A*— h5 OA< 

Kitcttrfcy. ^K^-n±y5iy-;u*scs*2o 

i*«fc$*iTL^*. JlS»*/\*-SB4 2|zli**x» 

aj*— h5 2*<isi+t.*tr fey, aM-niPEFc 

1 2t^tt*^ri>S„ CCDfctfK ^77-9^1 

srtSBizi*. *x#A7K-K5o£sg-cy5fy— ^uast 
&* 2 o An £ KSOTkSR **X A<*aaa>;g«EttS|-r-3S A 
U 5«>5'P«3l=3SALfc7K*ifXI±**X»ai^— K5 2 
S8TPEFC1 2l=«te*^*Ctl=/«t^,, MIC. Jt 
g?4 2|Cli, /<^/77-5">f i8rtS©aS 

a, <sfc\ co)5'>5'fflas-fe>-9-5 3i±. s^w*^ 

*W£«7 OlC^IS*^.TLNS„ 
[OO 2 5] -7p. TSB*A— §34 4lCli. /<»;77- 
5« >^rtSS-eSfSLTj$<bL/=*5 4 ££Hi "T 
7k*ffi7K-h5 6A<IS(te.*Lfcy. z©7K8flil?K-h5 

Tknarese oizj: y7k5i >^ 3 o km&ztixi^z. 

ZOtztb. ^777-^^1 8rtSft|Cj«BLfc*5 4 
l±. fltSffl/-K>^5 8lz*y s 7k5«>'5»3 0|zSi$* 

y5»y-ju*Ksa2oic«i&-r^*i:LT(iH!i-r 

8<7)!Blttilllilc«fcy, FflJKWI-tftf^-CLN*. 
[0 0 2 6] 4 0<Dfl"ISl=l±, W^gfffl 

^ffl«E«:A<iiia-r-S>fr»!«tt:3StK6 2A<^*rtSP£3?y 

P,)^£P««:* < nSSKg6 3 £*§T>frfi]J«t*3S8&6 2IZ35 

t/<v?T—$><? 1 8fcfflO)*3B:tfx£<7>ra-e&5E» 

«<*a>as^jija* (*{4B#raaf=y36*) ro»j»*jfi 

[00 2 7] *{*§lfgS4oa)rtSSI-l±. 5»>^rtSP£ 
JiTi=KiH-r-s^?L©PSS6 4A<site.*i.rtey, ccd 

fc l±4r ^ 5 5» <DI*tt?E*l& 6 6 A»?E« $ HxX U 



(5) *$Hfl¥ 7-226224 



SM*»**6 6t^LT»»*<<T<i:^*l*. * 

[0028] ftoT. ±Bi«*t*/<^77->> 
S 1 8fCig;S (ft 2 6 0°CW«) (D**#X*<*3KftO> 

S»i:oi^t/<-;77- 1 8Wfflll::*5lvcJS*SL 

= trzaarft. *»«i»siEB6 2Siiii-r«»ai« 

<*<D3!*f±, «¥*J»aS«^6<D«»«-&lc < fcyg* 

y, /<<y7 7— 1 8o»ft9itt{t9K»6 2rztttt$ 
im«rr*::fc-etti». n«»>9numtf« 

TBia6 4T*0>TfflffiMirJSTL. 7kSWS#— h 5 6 
J^£>7k$>>> 3 0(Zil^*tt^o 
[0 0 2 9] «*4S7t!!S'X J rA1 Oli. C(7>ffll> 
T— 1 8lzfclt^>^>^rtgB;US^*J^-r^fc^ 

a)l^l»gl7ot, p e fc i 2icfci+<6H«MS# 
^mfl?MMi:m^ (MM) fc0>tt«Bti&ttfl>ajS£aai 
**«7ft«SK4z>tP-7 2fc. PEFC1 2(0IH*1E 

li. CPU, ROM. RAMS+iblzlftffiailHslBi: L 

*LfcAatf- hSl/tb^*- Mr* y rt»fca>Aaj** 
fr^o *»«o«»t*->xfAi o-ei*. K?-fM«P 
^M7 0ii. $ ><7<pij^Jt-tz>t>-5 3, «?6fllSK-tz> 
■9-7 2, SBEfl-7 ItS&lS-Ot?— ^>Xtt7 6*6, 
n*^77- 1 8(D^>^rtSSSSTTANK, PEF 
C 1 2<£>mfi?!f]g5£«;U&TPEFC, PEFC1 2<7)a3* 
lEVfcJ:{;PEFC1 2 0W>t?— $f>XZ0)A*l£ 
Sit. ;<777-*>9 1 8(X)rtgP;Mg^PST"r^<. 
/<^^T~^>^1 8a>9KMB/^u^6 5CBIbM« 

[oo3o] *r=, ±EUfc«**«x.**»Jfi«a>* 
ttWafe^X^rAl 0lz^L^TfT^:^^^^^^*4m^fevX7 L 



ON/OFFlt «iLtf/^V ^y^MttJSWcJSCT 

nw/a =3 > e 3L—9 & * u ft ts 3h.&»««#-cftffl t? * 

[oo3i] zfl)xf'^s i oo-e«s*HRA^TS*i. 

ceDJUSftBTfii/XT-JM OA<*-f >x-f *v 

BSf=Hf3KJWBI=Hy««LrL^*B**-r7^y (ON 
ttBIBtt^^FON) (Dtttf 1 T*fc&*5**«Brt-« 

[0 0 3 2] ::t\ ON«ffl«tt"7^yF0N5fc 1 T*fc 

tut* «st*5/xfAi o^-r>x^^fa)ON^ 

gltT^*][)(7>0 NttBl^SofeS/X^AlLtlf B*tt® 

»bi ttf^^s 1 i o) izWfrT&o ^lt, mm 
mmtmY^tiit ry^-vj etfcit-c-bGas&iiy 

[0 0 3 3] CCDX-f-^^S 1 1 OfDvX^ A±I_tlfi& 

5 3 fc«?fefli]«j£-fe:>1J-7 2fr'6/<y77- 1 8 
©*>2l*l»BftTTANKfcPE.FC1 2<Dm«SlBjftG5 
a«TPEFC$A*L (Xf^^S 112). -ta>8L 9 

afi*ik«*rs (W-;?s 11 4) o w*>. 

t TAMK3&<a«aM5fteas t pefc * y n^itt 

[0 0 3 4] CCT*s *E«K-r*Ui. t*v77—&ls 

<7 1 8a>neusft©«!BiB«aKsxT-^^s i i 2-e 

A*LfcPEFCl 2a>*»JtBift«»«TPEFCfcU 
«»HK5fi«SSJg T PEFC fc * > * *lSfi;S j£ T TANK fc (0 M 

i=*6i:ta*:77— i 8a>^ip^{*o3tSi@S/\* 

6) o ^(75B5. 5IZ(±TPEFCfcTTANK 

fca>a««f=jsi:fc«w«#*<ai***L, 

lms fcataiBfiA;u^ e 5 1** < a>ssa fc «t « * 3 m 

ii^-r^a>T% *>^rt«UajftTTANKI4BT-r*Zfc|z 
feSo Xf7?S 1 1 6|Z*SL>TI*. S20)Xf 

'^S12 2A<H^7^^^ e 

[0 0 3 5] — Xf7?s 1 1 4-e5SMBfiLfc« 
^izli. TPEFCfc TTANKfcO)'»A<BfEfilaJ51TT?fc*^ 
5^*«K-r* Uf^^s 118) e o*y % Xf>> 
1 1 4-e5«flK-r*t«TTAIIKSTPEFC-efc-B36« % 



(6) 



^B8¥7 - 2 2 6 2 2 4 



O to&^m T TANK*<«ft?ftffi5SfiS;£jg T PEFCC-lt^Tte 

Brfftf*, *>^rt«aftTTAHKI*««HHB3fi«a*T 
PEFClilT-t?fey^O^JS^f±5SjET*&^fr^lz-$i 
»a*TTANK**MiM»-r4^SA<<Cl^LT. 
Xf^?S 1 2 2I=IMt'4"«. 
[0 0 3 6] CftdfcfLT. XT V?S 1 1 8 "Cg£*| 

PEFC JUT -C, fc 4 * (0(D T TANKIi T PEFCf z j±-< X Sf * 
CfcfzfcSo J;ot, ^>^l*3«aa[TTANK**»Jtfl| 
ia«jajSTPEFClc5S-^< «fc-5#ia^"y:4'<<. /^77 

d>«l=nM*PT« (Xf'^s 120). 9E 
*H»/<JU^ 6 5 izliTPEFCfc TTANKfc 0>ait«lriS £ 

*>. /^77-»? 1 8(D»a3j«{*3JEK6 2saa-r 

£ T TANKl*±#f ^ Z fc IZ ^ . 

[0 0 3 7] -t Lt» Xfy^S 116, 1 1 8fccfctf 
Xt*;?S 1 2 0lz*£i^Tfi. jg^fjfevXfA 1 o*< 

jM»m«iz&r5»fiff-r« (xf^si 22) . 

ft. ±CLfeft«KttUIt. 
[ O 0 3 8 ] — Xf7^S1 2 2 -C#^*|aj»rr*t 

tf. «tt«*->XT-Ai orivx^fAjt-brfastfflSK 

Utt^^yFONlzflll h-TS Wf^?S12 

4) o CO t fc : 5lZF0N= 1 fc**L*fc. ^0>&<7>#;u— 
f^Xf'V^S 1 O 5X*S*iJWr**t^<DX (B3# 

H) % :u)Xf7?s 1 2 4XF0Nlzflt 1 tf-fe^ 
4*X(DraizMoT. ±IELfcX7 L ^^S 112-12 

4 $t?mi^ & a * vx^A^c-h if ia»ffl«is*<« y 

[0 0 3 9] »fll»i/XfA1 0tfi^X7Att±lfa 
SMlzfetmO:* «fl|JtHillttaKTPEFCI*P E F c 1 
2 0>jI1eIz#oT cfcoT. CCDftSJlzX-x'V^ 

5 1 1 2-1 2 4frb#£vX^A;£±tf 

liyiKfctizcfey. /^77-^>^i8it 

>^W«aaTTANKA<P E FC 1 2 OttffJtHi&f&aS 
TPEFC«feyBr*51* (a) f£l*i£l^ftfcfc6<fcd. a 

fAl oA^>x^A±E±lfiaaK»lzfc41S^lzli, 

— 1 8(C3lALfc**#X (3Kj2 6 0°cm 
8k) I*. *»MM»ta>»»»*«TPEFC1 2©t« 
Kliifi«a«TPEFCJ:yHrSJlj* (a) £l-HKl*aft-T> 



fc«*>*W»*ftTTANKfc*;|l*4:fc*,lz % m«KH 
ftm&EL T PEFC(D±#U::flM*T ±* L fc $ ><7 flgBi&g 
TTANKfc S^i^o «fcoT* A777-^^18|:fcV 
T\ ***X + 0>7k*JW*. TPEFCjaTCD^JS(zfc(t4 

1 8«-e*at4«. *fc. PEFC12lzttfe* 

*L***#x*a>*l*Mr*. «#KKi&«S£TPEFC 
0) -tWfzflMtTitJD-r « w fc Izfc*. 
[0 O 4 0] fitoT. ^0 1 8a>#x»m 

X*<P E F c 1 2(7)*«»Bi5fi«^STPEFCcfc URrSa 
ft (or) glt«l«STfPEFC1 2|C-KJg^tt^o C 
0>fc*>* IMHs^fAl 0<D^X^A5£±(f«SHB 
fzl± % 7K^A<*iSfc LTP E FC i 2lz{**S;*;h£zfc 

fctiz, «art»-c**ft3ei<ai»LT*afc-r 

5:H4l^o L^ti, P E FC 1 2<&^£f::0H±T/< 

[0 04 1] CtDcfcofzi/X^ASrilfilSiSfflakStDX 
"ryZfS 1 2 4lzfelvT F0N= 1 fc£*l5fc, yXfA 
5t±lf5aa»«aC0»7B»(CfcoTtiS/X^AONT?fc 
4Cfcfcffi«|o-C. *B<D*;U—^>-CI*. X^r^S 

1 0 O0)»S*IJK(Ctt<X-T-V^S 1 o 5TM»S*1W* 

A1 0I4ONtttB3&<««Lri^S«aK««+<D«» 

fcfcafciN*.** cfcoT. zo)««&fzri % JUTlzEf* 

»0)^^^^4->X^A^«5ieB$«lS (X^^v^S 
1 3 0) fzlfrfrU Stt»31a6<H7-r*ttf ry$->j 

sai+r ±tmm& m y s-r . 

[0 0 4 2] C0Xf7?S1 3 0(D^fAtaig 

h*4M-ci* % ■ sirs-*- J: 51::* *t\ «JEtt7 4fc^ 

>t°— -$T>Xti-7 6^6PEFC1 2C0ffi**l±Vfc-f 
>t-?>XZ^A^3t-S (Xf^^S13 2) o 
[0 0 4 3] PEFC1 20)Hf*iB»^«»KBII±ilft 

£fcfc£fc. PEFC1 2CDtB;fcl*ffiT-f So Sfc. z 

«^a>***xa>ail4<lB***L*a)-c-v>tty p e fc 

1 2 0>ai^fi«T-rSo o*y % za>SB*©»*tt, * 
ftrt«a>aa««4<*»3i*a)»*-c*y. coTk^ia 

*0)ttJI|fzS4i:PEFC1 2<7>a3^I*IEVIi^T"r 
4 0 LA>t. ca>J:5lw*»ill*fc<C4i:. PEFC1 

2 0-< > t" — *f >X Z li^T"^"-?) C fc A<£Q t>ttTL x -5 0 

■#^««WKO***^ftT-r«fc, P E F C 1 2.(0 

ffi*«mvi*«T-r4fcfctiz. ^f>t-?>xzii± 

#-r^zfc^btLTt>4o 

[0 0 4 4] ftot, X-x^^S 1 3 2-CA^LfcPE 

FC i 2<7>a5^«mvfc><>e— y>xzfc*>&. X^r 



(7) 



M^7-2 2 6 2 2 4 



1 3 2|Z*5K X^f 1 3 4"C(i. PEFC1 

& c ckdxt-^s i 3 4-e, «&Aflsa>aattffi*<iB 

lET'fo&km&i'f&t* PEFC 1 2A<3BjEaiHE*« 
SILTL>< fcto/zli, A^77- 1 8ft<Z>$>^ 
AffaKTTANKa>XSr±&Kttl*J: LT. /^77-^ 

*t#-f<5> Uf'^S13 6) D cfcoT. 
JtTTANKfi. «%nttO)BflttlK#9jEttnr=fe& 

-S*tf»SLT*SMbU **#X*l=5Bttt4*« 

aati^at ft*. *a>«i** r-j$->j ^aitr± 

[o o 4 5] — Xf*;?S 1 3 

>e-y>xzt^bPEFci 2 «ffla>aattti#± 

ffllzKMfSiJWr* (Xt*;?S1 3 8) . ^o>m. 3ES 
*(DaftA<**LMSi:SS«ffllB/<;U^6 5{*£<0>3tS: 

<7 1 8o»mpii«sub6 2Siiia-r*^sss(*o)3SfiA< 

TTANKttBT-r&Cfcfza*. Z(DfSili* /^77-$ 

<a>atfamLr*9Mbu **:*rx+ica«-r4** 

yd>fc<fcs. fir, xf*^si3 6©«i:it 
ru4r->j *aitT±B«a*«yis-r. 

[0 0 4 6] C0)J:3l=*>*W»a*TTANKSKT* 
;£Jg T TANKa>aaK1ba^«M]MliSftaK T PEFClctt L 

[0 0 4 7] *fc, X^f 1 3 4T*tb*mEEV<t-r 

>e-^XZi:^bPEFC1 2rtB©aa«8A«± 

1 8 0>3fraa{*a>3i*HfiA^6 5*3li3l'> 
ttdlcKM*J»r* Uf7?Sl 40) o CKDBL 3£S 
■B/tji^e sfzli. mftrttfaaatttttfXjEttttf:: 
fc*t#a>uj*«mvj3ci:T/-r>e— y>xzt. X^ 

7^S15 2r*A^}Ltct±i^miEvfcJ;tj:^>t 0 — $f> 



<Dfi»::J6i:T»d>-r *>^rt«aSTTANKf± 
_t#-r^C<tfC^^c -0*SS. /<?l77-»^18 

[0 0 4 8] za>*3f^>^n»aflETTANKS±*S 

aft T TANKaaftKJb WBKHifittaa T PEFCIC** L 
Tfi*+5°cSfil::fc£«fc5s JfciPIOTHtfttdriMM 

[0049]«ot, PE FC 1 2A<S^S$Elzfc^i§ 
&iZ\t+ Xf'^S 1 3 2-1 4 0^64SS«aKR 

AaiA<tayss*i*a)"i». /<v^t— 8co^ > 
^MSB^STTANKfi. «awffl0aa«»i3jEi:Tas 
^<»t-tos pefci 2AtsntaiEttiirc 

X (*£)2 6 0 0 CHiI&) |* % /^77" 1 8lCfcl* 

«»0iK<*&a>ftXttfi«Taft«l««4x«a) fl e« 7kf£ 
* «T-ta>affia*<«?fert»a)aa«i8ici6 cruras 

[0 0 5 0] £oT. /<777^ 1 8<DJS7,m& 

^— ss 2;5iNt>(i. «5fertfisa>aatt»3&<7k»a*-efc 
ntf . AiusitfaitJ: y y>fci>*st#xA<p e f 

7k***XA<P E FC 1 2IZ«|***Lr*»^SA<»>B* 
LTPEFC1 2|ZffiJ&**L«Ci:l3ft4 0 

[0051] l**. z®£5tt7kSftaesa>iRtt 

I** /<t/77-»9 1 8lc^L^T**#X*0)*3Rfl 

0«$s - *»fls*«fc**fta>»**aLrtf tt*3*L* 

(DT?. P E FC 1 2fr«f&S*L*7K**rX + f-tt*»A< 
*ltH^Ltl«L« PEFGlzi:lt*»4«*aiL 

[0 0 5 2] «JftH?fe*>X-rA1 0^>XfAfl)ONtt 
■ f£**B*fZf*. ^Si/XfAI^^PEFC1 2 
^> ;U3ftM^S2 O, y^77- 1 8li± 

of F**«»±x-f 7^»ooN»*a[tt, i8»m 

»S/XfAl Olii/XT-AOONttfflA^&O F FttlBlC 
S^>o -r^i:. H3ic^-Tct3ic % *ju-f>0)Xf7 
1 0 OTMiSSfiJKfStL. »OXf*^S 1 4 5IZ 

[0 0 5 3] }«Jt4mri!li>XirA1 O A<0 F F#ggfZ&£ 



(8) 



^68^7 — 2 2 6 2 2 4 



bOF Ftt!g|zJt^Lfc*^<t vXfAlOO F FttJgtf 

Xf5/?S1 OOT?§S*iJBf3!)<TS*t-S. ^CT?. 
tvf*lCDOF FttJBT?fc.£j!)*£*!j»i-#--t<, X^fvZJS 

1 OOroSS^JBfilagKXT^^S 1 4'5T'I±. ON« 
IISfil^^^^FONroffiAn 

-S. ->XtA*<0 f F«86lzfe^«^|cli, >>x 

mtfPEFd 2^^$/-;^Rgl 

2 0. /<777- 1 83SA<OF Ftt!glZfci>J*-& 

[0054] tit. CfflXfV?S14 5t'SS#|»i 
(F0N=O) -Ttllf. CfflONttSSft^-'V^FONIiv 

LAMS1 £a?*UfU©T*. ?*i*0fr£» F0N=Ofl)**. BP 
*.8Slilt->XfA1 0(DOFFttl6l±18LtU4a 

[0055] LfrL. Xt-V^SI 4 5ft^JBiLfc 
«^ (F0N=1) «8#4«Jte->XxA 1 0©ttSS*< 

oN«aiANf,oF Fttsncji^Lfca^T-fe^ro-e. m 

*t7**u* rij5i— >j ^tfei+T±e«ia*»y5S-r. 
Fatfz. ^=h.£-e«e*-efeofc«#*jfe->x^Ai o 

-SffflfiPEFCI 2©««StM5a«SSTPEFCI±y-f > 
X-^TOOFF&ClS^f-KjS (»T) 

[0056] J=y#L. PEFC1 2*>* 

;ua&»g»2 o. /<7?7-$>^ 1 83?0>jaM4 

lli/Xfi»1 0O=&«fi6ti5S^^'f>X-<-v? L fl5OF 
F&lC*8T-«l-0 F Ftr-5<©-ei*&t^„ fit. # 

«jiE«*$-»icoFFtLJtc^ctT'. aa^^f 

(DO F FlZJlWLTffJt-r-S^^V— Oj!r> 
£*iSSK£ig#Lfc?£:tfX.J!><P E FC 1 2IZ3SALTP 

e f c i 2 rtt?7k«a*<s^-r c .k £ R&jtir a .tit 

^-OX-f'VTOTOFF&tUif) l^J-?7 — 

Vis? 1 8 fl) £ > ^ Afl!/m£ T TANK SPEFC1 2©« 
#K«jfi«SS£ T PEFC(D«TI-# 1+T16T £t±£ <fc 5 *] 
-&<DT?fc£. 

[0 0 5 7]BP*>. C(D7f";^S15 0©vXTAff 

jaiS^«iai-teit-sxT- > v^ , s 1 1 2~ i 2 o^i-Qtm 

4IU (*ia5SffiTTANK$««ltls5fi^;SSTPEFC(7> 
KTIzi&ttL-CSiJtSp-f •&„ £ >2 WSBSSTTANK 

±:W»!CRifie$Sl£TPEFC£A2lL Wf-^SI 5 



2) , -troSL ilS*$Jt«jL-C (Xfji^S 1 5 
4) . 9>0AffiajKTTAII<tf«*ltKi&ttaftTPEFC 

«fcysEt^a«-cfc*^5*^*iw-r4. 

[0 0 5 8] #S«ir-r*itf. /<';77-*> 

£ 1 8<DrtSPSScD«l)»SaijajS$XT-y^ , S 1 5 2T- 
AALfcPEFCI 2<D*«»Mjfi«j&STPEFCt U 

*«jt«3ae5as t pefc 1 $ ><? wsess t tank t aim 

\~X\LX/tV?-r—9><? 1 8 0^»^0)$lSIS/x 

)\,?Gs%mm.#*.m-mxi i mwrz> tx^s^s 1 5 

6) . CflJJg. ^*iaS/<^^6 5lZliTPEFCtTTANK 

LMSHa&iSSSA^:? 6 5 li£ < <Z>3S*£: «fc 5ffi» 
C©fc#>. A 7 7 7-J^1 8 

ig*"* ^i/^rtttattTTAHKttWT-ri^fci: 
fc*o ftfc. Xf7?S 1 5 6l=ttt^XI*» %j£0>Xt' 
•y^S 1 6 2*<Slff**L*„ 

[O O 5 9] x-r-v^S 1 5 4t?S^*HtBfLfcJa 

T PEFC t T TANK t COM A<Br£fit a KIT T! fc -S 
5fr£¥>JBT-r* (X^r-v^SI 58) . o*y. Xt>v 
?S 1 5 4T?5^*lJBr-r+LliTTANK^TPEFC-efcS3!l t , 

* «*aflETTANK*t«f(K«ie«aflETPEFCJ=Jt<<T* 
*-*tti\*«>NW-4-«. CfflXf-^S 1 5 8t*S*l 
■TWitf. Wg5SSTTANKl±«»JtBlififtaffiT 
PEFC&lT-t?fc y ^05fflS^I±»IE-T?fc^fc«)ir ^ >>> 

X^r-y^S 1 6 2|r^fr-r4 <> 

[O O 6 O] Cix|r»LT» Xf'^S 1 5 8T?gJ&M 
■rf *t tf . * > * WSPSJ* T TANKI±*fl? RK T 
PEFCJUT-efc-5 t(Oro TTANKI±TPEFClzit^<T«-r 
Ctlc/jrS. J:oT, •S'V'J'WSHjaSTTANK^mfgME 

5aeiiasTPEFcicia^<«fe5Sja*-t± ^77 

1 8<7)^*PJ«tt:ro3S*iBS/'C;u^6 5$3SE*a 

'>ffli-e»«i»-r* uf^s i60)„ z<ofg. a 

M1SS/^U^6 5 icItTPEFCt TTANKt ©SfiSlriS i: 

^U^6 5li35*«i:7S:i>J:-5ffi«l*iJffli*+L4o -©fc 
tf>. 8©}ftasJKf*3Eg&6 2S3ia-T 

^ SP;SS T TANKIi±#-T C t l-tt -5 . 

[O O 6 1 ] f LT. Xf»;^S 1 5 6, 1 5 8fcJ:y 
X^r-y^S 1 6 0I-SEL^TI±. «^«Jfe'>XTrA 1 0A< 
->X t- Aff ihjfia^ 1= fc 4 A^L^Ii^Jhai^* fc * 

->< -< >X-< >v^A^O F Ft ^tiTA" c,fl>*|»B#IB1 
HlcS^#*l]»i-rS (X-r-y^SI 62) . ZZT?. S 
^iJBfrHliL^fc^X^AfitjhiSiSW-efc-Si: LT. 
«ffc<fffl31^tTfe5C<t/ e c< nj$->j ^aif, ±fB 

[OO 6 2] -15. X^r-y^S 1 6 2"CftS*IJBi-r*T. 



(9) 



4$&B¥7-2 2 6 2 2 4 



i*. mnmm*/XTAi oi*vxt Af?iti§2£S!£iiftL 
h&ztizti:&o>T'. o Nvtmmm? VFowzmoz 

■b-vh-r-5 Uf";?si6 4) . C(DJ:5l=F0N=o 

6 4T?F0Nizfitoj!><-b-v h 3*1. is lea ot\ ± 

taLfcx^r-v^s 1 5 2~ 1 6 4 ^-croSHS*-* 

[0 0 6 3] «toT. Mijl!!v7fA10A<yXTA 
^JhjSS^lCfe^rai-li, Xf«^S15 2~16 4fr 

e. u -s ->x^i*^itiajg^«is^ y is £ tic ©raise 

fiSff K5&&;£J£ T PEFCIiSfc* lc{£T"T fl)T% A-;77 
— 1 8li. *CD9>?l*9BB£JgTTANI«><PEFC 

1 2a>*«H«ifi«a*TPEFc«kyBfsaK (a) tm 

-So C<Dfc«K > >X^T 7ffflO F F3?£gl+T vX 
J rAA<OFF«ffit**».fcia^(=l4. f<K/Z?7—*^9 
1 8lc3fEALfcSI**XI±. #SJSH*£«>tft3Slft£«XP 
E F C 1 2©mfi#MMjfi^aSTPEFCJ: y«LNffl«T?fc 

I*, ««Hl«jfi«a«TPEFCI*«E«l=»Tr*. «fco 

t\ /^-/77-?v9 1 8i-3?tALT-a*fxi*, a#a 

KjS^jSSTPEFCa>KTlcflt ; -t±TKTLfc$' >?rtSB;£ 
BTTANKfc**L*. -roe*. /<777->V*1 81= 
fc^T, S**X4><D7K^ai±. TPEFCfcyffi^jSfiJcfc 
lt*ttfP«*fc**i. aMtt**ftl*XttLT/<!y7r 
— 1 8nt*lj:4iJ*X^KttffRi 6©sg 
»^(=KE*4*i-*. pefc12I:M^5S 
#X+<07k3SmSl±. tt#Jtiaifi«aKTPEFCa>RTI= 

[0 0 6 4] ckot, ><»;77-$ >2 1 8©^X#ai 

7b<*<DB#a>P E F c 1 2a>m8?ffH5£&;£&TPEFC<fc y 
i£M (Of) f£ltfil^SX-PEFC1 
-5,, crofctt. ->x^A(?Jha>Ji#lzl±. *»*<7k;"Si: 
Lttt*S*iK* C <k tftSH^k t tl-. TPEFO TTANK-C 
fe-5 c £ An €>*&i*ifi|-e*&a*<ai* LXfrfcib-f S C 
itifcl*. fiEoT. ->X J rAf?Jl<Di§-&l-l±. mjfeWSB 

[oo65] u±viBjiLtz&5\z*mfamo>M#'m%Lo> 

*»«I6*«-CI*, P E F C 1 2 lc*#£7kfafvi: LT 
«*&r57ka#X*©*a&£«aa>S3fii£. A';77 
—51X7 1 8CD$>^flffl£ltTTANK<Dll3SI5£t£t=7kSi 

&0>*tta*aai::J:ti.l£. *flttfx4>«)*lKXU 

[0066] *fc, ^mmmomn^omn^mm. 

X-lts ->XirA^iha>Jt^(r, P E FC 1 2 



a>*jttfto>»i£isis-r«. crofcto. *xii0ict>Bfi 
*&aa*iaaaBi=<i:ii.i2. *>x^.M$attDii#i=. 

*&l*l8i::;kft*<**& LtSStSli P E F 
C1 2©@<*fc# ; PB«HK/S«}g^tt:a>S?Lffif=igffi 
£:hfc8*ilfl> P E FC 1 2lzfcl+-5**XiH@© 

[0 0 6 7] *7=. vX^f -M9.lt OJil-grl-fco-Ct,. tK 
[o o 6 8] Sic. itXttflaatta&aanttttaa 

-CI*. '>XTA©jl±lfjaS^IC. P E F C 1 2 ICTktt 
***fcLTttl&*-r. LHPEFC1 2l=£lt«* 
*#*>t><D**fta>&tt«lsl8-*-&. -©fc«). 
«0>*»«a<0«S»«lft««l=«fc*l.tf. P E F C 1 2© 

-S C t A<fc < K'MD**** xrosiai&fia^ L fc^OU, 
tei*ft1$E£A±£^SC£rj<-t?#afc<!:t,lr. filbtDM 
*&*Ma3*l=ax&tt:ft*EE«*«C£: 
[0 0 6 9] £f=, i/XTA<D5l±lfja3S^IClt. 

#x4»©**a*ttw*UBT?*o*©a*«»aKifi« 

5ggTPEFC(0±#lc«f-ti-TliiD*-l±-l)c iot, *HJg 

^TPEFca>±#ror^izaoT<om/ : fertg6roS/ : s*8i(oji 

TEltZ&LX. PEFCl2S„tya<gSHEl:t5 
[0 0 7 0] Jo AT. *fgteW©«*4aj&a>«*4««&8 

BTN*. P E FC 1 2*<S^)lSlCfeSJi^l=36o-C 
t, PEFC 1 2lZli7K«-*7kjSt LTtt^-tfT. PE 

fci 2©tn*B» ; Fm«Hii^«)*»ffi*&*ta«ttsi 

«a«ai= **itf» p e f c 1 2ota*S5» : fm»Mi8 
i=»*f ft*a*oB**as-cBB*r * - «t a«c < k^<o 

[007 i] £r=. *3!16«©«l»Sjl!!©Bi»«*SSfi 

T'l±. PEFC1 2A<S*tiH£l=fc£«^l=. 7K^7J*X 

+05*ssaa>sfia*«jfertSBo>ssttssi=j6i:TBiffls 

.ttili. martSCA^TK^^-^TK^SIcSoT P E F 
Cl 2<7>aJ2uW£TL-C ; t. 7k^7JX*<D7k«Rtt;ISfi 

©as*aLT-©7k»ja*-v>7k»^a*«5BL. 

L fc tU 7J * « -5 C ,!: t< X % * . 

[0 0 7 2] CCf, ±taLfc*HJg0i]©^i|!4tt*&gS 

i*««»«a©«iii*fT«:*)r*aaatta4«-s 
(S«ttai=»a«:*aaatta) o*a*fx*«ar 



(10) ^BB¥7-2 2 6 2 2 4 



COgFfflRfcl*. PEFC1 20>&1%m&mo>ttij3 

[0 0 7 3] C10>ia7 fr£!E'c>j!>'>;&:J;?f=. *SSJ6fflO> 
fiZttftftfc. LA^ti. 3 0#Jl&fcl=l*ll:l3:l OO 

fc. iot, *3li£«CD«#tt*&&ai=.fc;h.f*. SSL 
•5l=t&BJlT?#-5>. 

[0 0 7 4] $£3»E0«-CI±. 7KH9[;1S*A<S3ffl**lT^ 
fc^CD"*?. «#mftl=l±*(DS8A<«l^<D©*:i:a>7K 
S&StA<&*&£:h.*. COfciO, -a#MI=-tz;MgtaAM£T 

[0 0 7 5] £fc. 4X**<DB*Mra0>**flMfc£a 
l=«fc;Hl*. *©«fc 5 fc*J SP*>, 3Mg&«<D« 

^*5feo>«!Stt*S3S«-ett. iiv-y-r—. 1 8-e* 
SiftA<7Ka<bL,fc*£, aaffltf^s 8l=«fcy7k«Ut 
S»6 0$»t*$^ 3 oiziE&u **s—)U*UK 

mm.2 o\zm&-f&fct l tubs * 

[0 0 7 6] ?fcl=. flfea>55JS«Hco^TtttlB-r-&. £ 

A1 0(zj3lt^/<-y77--^>^ 1 8©5**PjStt:$S* 
7J Xift*SSi& 1 4 JgT PEFC12 l=ft*&SH-S»3lt 
^tfX (3SSD <t Lfc^-C, -tO)«lfi)tA<ffiifr*. IP 
*>. El 8 !=*-*-«>: -5 1=. PEFC 1 2l=£S,£«l&-*-.2> 

/K>^8 0A<t6l+t,4x-Cfcy. ^SE^>^©T3iEI-*5^ 
1 8 ©TaT?-&ar 14a. 14bt S*XT 

n*. 4a. 14 bi=i*. a&si&siia 

[0 O 7 7] 9kMS'<JI'?8 2 4<Rlt&4lfcfia>»* 



IB1 4 bl*. /(»;77-*^ 1 8<D^SBES6 3 
(B2M) fc«tt**vcfey. COttttfiSS 1 4 bS 

aji-r«ffl«3&«/<v7T— 1 8©^an««:3sss6 

*tr^4. #fc\ ^©*oas8 3i±. es&£5i«-r-s*g 
as ana* -s - £ *<-e **n*iv* * ? ttMt-c ta<. 

is-tb-rs^sefljJnas^^aitM*©* c*sa> i***- 

©*a*«cif. L^^roioaisssfflLTtSLN. 
«»: 5 i-mas a 3 i_i y ina-r & = t T-z&fts&*<«T 

y. PEFC1 2|CliBT^-ggST'Sa*-B-f-^9lS«t 

[ o o 7 a ] ±e«Ufto« 2 giiMicD**Mt*i$B-e 

I*. «?««llt*7 0^&a>«|«itt«l=J:4«»tt«K 
14 a, 1 4 b©3S*«SA^-?8 1 , 8 2 *ffi»lSt|ffll 

77-^^18 0»frS)JI1t9KB 6 2 eaa-r &£SIG> 

SI=J:;h.t*\ ^'>77^^1 80^>^rtSBaS© 
naeaLfc*X#:%4'a>*Saa£aa>H0r=Jc«tt 
!|^*ji!!ai*a)SS'(bi-Uax. pefci 2i:it/(-y77 
— 8-C»a*1i-fc^Sl«ft*ST?#-So *o"C, 

^b*1i-rSSLfcaj73S»^Ci:A<T*#*. *fc. PE 

fci 2i=«is-ts£s*^a£-t±&fcto©!$»]'if£« 

[0 0 7 9] Jfcl=, SE3Sllfi«©*»«t|S««IZO^T 
K^-T-So C©m3SI!fe«(7>«8»tt*SSai±. -hSHLfc 
*8*4a5te->x^A i oizfelta/W^T— 1 8 0) 
*SWMPEFC1 2a>**l*J:LfejA-e. *(D«B£ 
fiP*.. @9l-^-r«k5l=, PEFCI 2© 

aie»8 4i=ii. «jfe«isa-ii>^7 2 (Bi#ig) © 
eiaiLfcp e fc 1 2©«»KaifieaaTPEFcicj5t 

T^*P*»HS«K8 4(D)^iP7k3ii«SHS-r*HiriP*^ 
l=»» (MB) -TS«tf»*8 6£*<ttl?g>:h.TLt«. * 

fc, 5^ai*aa«»8 4i=i*, ^77-5^1 so 

HSSES6 3 (B2M) l=«***ifc*>^5lrtP*» 
ai«K8 7A<. $!&*.rti>78 5<DT3ST-^SP7k«a« 

S8 4ANC,»*SL«c8ftiS8 efflJisa-e^au^aigKa 

^iP*nai«K8 71=1*. ^Ke«8*a>a-r-S35«sis 
Br*a*a*y^u^a 8*<Kit?.^TLx.5„ 
[ooao] «eot, ^ >9**p*aa«ii8 7 til 
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35SS6 2 zm.-tz>Tn\-fcmii*to>m}zm~<&-£in.%o 

— i 8(o;fjSPi£t*3Kj&6 2£jlig-f Siffa^kroSK 
>^ 1 8 0$>£fl^a&©ISSS£SLT7kJ£7j;*.#fl7 

7k^m;H£a£iJi0iu a*Mt&U3]®££fl:£H«:: 

£7=. /(v7 7- 1 8l-fcM+-£&35 
[0 0 8 1] SJjir, m4Ht£ffll<7)«S^«$ggai-^L^ 

«fcy7K^**x«<©7K^fl*S*S • TkSiHtLTTkJfitfx* 

®1 oic^-r«fc5l=, PEFC1 2i:*itfx$tt 
tS-t -57k5$i:tfx<£$S^8&l 6li. y $ J -JU&Hg® 2 
OtPEFC12t«Cfc^T, 7< £ / — ;U5StM^S 
2 0 CDTSStT'ttHfc LPEFC1 2 ^■mX'-^X.T ^ttteW 
g16a, 1 6bi**ltL^. 6a. 1 

6blcli. ^iS§K*ili§-ri>5iE»^iSM-r^3iifii)l§ 
/\>78 9, 9 0/><tftltt>:h.TI.*-5 D f LT, #fl£ffS& 
1 6blzl4. 3iiSillgA)U:?9 o<»T3Si=;tfx4><D7k^ 

7kttH^^«tBi^©a-v>ttHi=<fcy, ^is^^iiia^- 
^Tksttf xcom&ssaMjfc y -s©7ki&ft£i£;i-f -ass 

XCOSSS^^x-SCt-C. 7k^m^*fiSI@li5-r-S-<t: 
[O 0 8 2] ±E*j£a>SI4£tttil<DJ8ftttftt«-e 

(*, retwsa 7 o f, <»*imni-*§-i- ck y &#i&©s& 

16 a. 1 6 b (DSilMPS/<;U^8 9. 9 0 $ 

tlicfc. ^I4*(0^att£»p-f a^x. 

HS-gSSA^SSLT P E FC 1 2frM-5>7k£i#X*<D7kls 
Sl;H£a£P&;lge9 1 l-«fc&7ksS£U&££iILTSSST 

6 a lei x 3SaiSS7<7U^8 9C77T3!tl-»lK 

ts&i 6 bro^jggS9 i kmtn&miS:miizm-?z>9& 

6 a. i 6 b«0aSiHSA;u^8 9, 9 0 
£ ffi»4iJ»-r •& <fc 5 «fi£-T -5 - i: t, "C I* -5 . 
[0 0 8 3] JUJt*SBBjJOT-Hffi0i]|co^T!ttWLfc 



[oo8 4] edxii. ->xxA(fitiajg^«isici3^ 

T-t?*-a>j£&g*<ilIE (a) £fc-£<fc?|SS;SS6WL.7=;ti< 
Uf';7si 5 8, 1 6 0) , rS» >^rtgB;SJtTTANK 

zm.mmmiz®&g. r pefcjutwss «t <t -s * a pss#j 

JtiSS^fflSlCfclt-SXT-V^S 1 5 8££BSU Xf 
'V7S15 4-eSSflif Lfc^lZl±XT-y^S 1 6 o 

i=*fT-rtif£j:i*. 

[0 0 8 5] &fc\ ±ELfc*J|«-ei4, 7km**x*ro 
[0086] gp*>. &misx&®mii*k?z>j!im'm%i 

l-^7k^**X*«*&-r^>^<tt*£}^M-CfeoT. SHbTk 
^b-&^l?c7k^aa!tMLX. 7k^**X?r7k^aa>;Iffitt 
8lr-±jS-ri)3!lM*S<!:, ^)$$*if=7km*'X?rffllB 
Tklimtirtl-fllltSgSiNmai^^-r-Sfit^fft.t:. m 

mmta Ltzm^miz^-i^xaunmnm^oMm^m 

*T-S7k^73'X*a»7klim;1Sficr, ffitE^LfcSiSl* 
SHciS CTii^iSa5t--57klim;ISaiiMPa5^Si: * 

[oo8 7] cro^, TkiSfuisa^ii&issff-tSTk 

/(•7 7 7-*>5 1 8^K5SSS9 1§|CD7klgm^S 
g<t. *D;I^®^0)7k^mSA^S?r«fffl-r-SCi:T^ 

[0 0 8 8] C0)^ii!4mjl!l<O^«*&^MXI±. 

a t= y . 7km a x * izfcmfs. & l t= y ^^-r -set 

X7k^S;ISfi^igMSHI15-rS. f LT, CtTJit^IiH 
£T-&*tl*\ KI&**v.S7km?3*X*(D7k^St;lSa^. 
14. etfS$*L47ka*x*0)7kl!6Sl;1«a*. 7k^a<7) 

^»i-<fc y ^toicaar L-caa^ssiHia-r-s - t*<x 

[O 08 9] 

[*Bj1075aS] JSl±»aLfcJ:5l=»**1 «Ct»L»* 
ia4fe«co^*4ffirl!!05^*4ffils&^ST?l4. ^*4m5felZ7k 
»$7kH6Stt LT(**S-tS7klit#X+<D7ks&a;ISaOT 
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[0090] Lfrt* It3*ll1 *ElNLH#Jg4Sett<BB!> 
*4m»ia>*8i|st«t&S11-e li, am**!- £ 7K5S £ 

Cffifem. i**£lfc^LW5*Jl4te*<BeS 
2?^ L- fc t±S * & C £ A<t? # £ . 

[o o 9 1 ] m**2tEttO)KaK%a«tttttt£X-e 

^2IH«©«!«*jl!ia)K*4«^ai=«fe^.lis *a!lf*l 
[O O 9 2] IS*^4ffitECD«^« / =fea)K^*fegK-t? 

jK&4tmtomftm'&o>mKm&t£W.\z&*iit. **** 

R»C£SLTaJ7J0>S£<b£0.&-:,!:*<-c£a < , * 
©«»H5i:tt«*AKi:*-f. «fiE<D«i«&te£ 0& z t A< 
[0-g©ffi»fc&0J] 

[a 1 1 m i *i)feei<7>«*4&ii£g«£ sua Lfcammfc 
[02] m-\&fem<M&nm*2i&m.i~i£iiz>'<v?7- 

1 8(0«-BSBi-gia. 
[13] T A 1 0|cfcl.x-Cft<Ct?tt-Sl«i^ 

t,i5vXfAlg^-f>fl)70-ft- K 

[04] jB«*jteiiiK;u-T>i=fcit*v'X^A3i:Jiif 

[15] «*4*5feiife)U-^>l-teltS^«atE^fllil 

0>eMffl~7P— -f-v— h. 

[06] «K*4W*»KJU-T>lCfclt-SvX^Af?titia 
&»ffl3I<7>SMiffl-7P-5^- K 



[0 7] 3SJ6«a>«iJ4filt&^il<tfife3l'«a)«S*4tt*&SS 
[is] H2nn.m<Dmni&to&w.**m\-timmn?ei 

*>X-rA(DS£B >v v 0. 

[0 9] m3l£t&^a)«£^^B£iSffiL7t«K!|4«% 
->X-r Afl>SSB-?P 0. 

[010] «4%K«iia>«i»ttiftsa$ji'fiLfefliftm 

TfcvX^rACDgg&^p v*H. 
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